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GROUND-WATER CONDITIONS IN THE HARQUAHALA PLAINS, 
MARICOPA AND YUMA COUNTIES, ARIZONA 


By 


E. E. Denis 


Introduction 


The ground-water reservoir is the only dependable source of 
water inthe Harquahala Plains (fig. 1), andit has been developed exten- 
Sively in the last few years. Because the results of the ground-water 
development will havea direct effect on the overall economy of the area, 
it is essential to obtain a comprehensive knowledge of the factors that 
control the quantity and quality of the water stored in the ground-water 
reservoir. This report includes discussions of the ground-water condi- 
tions and water-level trends in the Harquahala Plains and makes available 
hydrologic data thatare useful in planning and studying water-resources 
development. 


As a part of the continuing ground-water program in Arizona, 
the U.S. Geological Survey, in cooperation with the Arizona State Land 
Department, O. M. Lassen, former Commissioner, and A. L. Bettwy, 
present Commissioner, collects and analyzes data on the occurrence 
and development of ground water in the State. For the most part, the 
data included inthis report were collectedasa part of the continuing pro- 
gram; however, some additional data were collected in November and 
December 1966. The study was conducted under the immediate super- 
vision of H. M. Babcock, district chief of the Water Resources Division 
of the U.S. Geological Survey in Arizona. 


The Harquahala Plains is in the Basinand Range lowlands water 
province in western Arizona and is about 60 miles west of Phoenix. The 
area is about 40 miles long and 13 miles wide andis bordered on the north- 
west by the Harquahala and Little Harquahala Mountains, onthe northeast 
by the Big Horn Mountains, on the southeast by the Gila Bend Mountains, 
and on the southwest by the Eagletail Mountains (pl. 1). The valley floor 
slopes gently from the northwest to the southeast at a gradient of about 
17 feet per mile along Centennial Wash. Centennial Wash is the main 
drainage in the basin; the wash is an ephemeral stream that joins the 


Gila River at the southeast end of the area. 
t 


= 
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Alluvial contacts by M. E. Cooley, 1967 
EXPLANATION 


ALLUVIAL DEPOSITS CONSOLIDATED ROCKS 


FIGURE 1, --AREA OF REPORT AND ARIZONA'S WATER PROVINCES. 
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The climate inthe Harquahala Plains is arid; during the 13 years 
of record at the Harquahala Plains No. 1 precipitation station in sec. 14, 
T. 2 N., R. 9 W., the average annual precipitation was only 6 inches 
(U.S. Weather Bureau, issued annually). Precipitation is inadequate for 
raising crops, and because there is no usable surface-water supply, it 
is necessary to pump ground water for irrigation. 


The first large irrigation well was drilledin 1951; by 1954, about 
7,000 acres of farmland was being irrigated with water from 20 wells, and 
by December 1963, about 33,000 acres of land was being irrigated with 
water from about 100 wells. In December 1966, 39,500 acres of land 
was under cultivation, and about 120irrigation wells were in use. Most 
of the cultivated land is in the southeastern part of the area; about 2, 000 
acres is cultivated at the northwest end of the area, and the central part 
is undeveloped. 


An inventory of irrigation wells was made in 1966; cultivated 
acreage was mapped fromanaerial reconnaissance made in 1967 (pl. 1). 
Data for the wells—including date drilled, casing information, water 
levels, pumping data, and other information—are given in table 1 (see 
appendix). Other data in the appendix include drillers' logs of selected 
wells (table 2), field determinations of temperature and specific conduct- 
ance of water from selected wells (table 3), and chemical analyses of 
water from selected wells (table 4). The well locations and cultivated 
acreage are shown onplate 1; all well locations are described in accord- 
ance with the well-numbering system usedin Arizona, whichis explained 
and illustrated on figure 2. 


The author wishes to acknowledge the many people who provided 
useful information during this study. Specialthanks are given to personnel 
of the Arizona Public Service Co., who provided data for use in com- 
puting the amount of ground water pumped in the area. 


The geology and water resources of the Harquahala Plains have 
been described in several reports. The area is included inRoss' (1923) 
description of the lower Gila region, in which the characteristics of 
several wells were described. A comprehensive report by Metzger 
(1957) gives detailed descriptions of the geology and of the qualitative 
data concerning the ground water at the beginning of major ground-water 
development and a report by Stulik (1964) analyzes the results of several 
years of large-scale pumping. 


Well (B- 4-2)i9caa 


The well numbers used by the Geological Survey in Arizona 
are in accordance with the Bureauof Land Management's system of land 
subdivision. The land survey in Arizona is based on the Gila and Salt 
River meridian and base line, which divide the State into four quadrants. 
These quadrants are designated counterclockwise by the capital letters A 
B, C, and D, All land north and east of the point of origin is in A quad- 
rant, that north and west in B quadrant, that south and west in C quad- 
rant, and that south and east in D quadrant. The first digit of a well 
number indicates the township, the second the range, and the third the 
section in which the well is situated. The lowercase letters a, b, c, and 
d after the section number indicate the well location within the section. 
The first letter denotes a particular 160-acre tract, the second the 40- 
acre tract, and the third the 10-acre tract. These letters also are as- 
signed ina counterclockwise direction, beginning in the northeast quarter. 
If the location is known within the 10-acretract, three lowercase letters 
are shown in the well number. In the example shown, well number 
(B-4-2)19caa designates the well as being inthe NE{YNE}SWi sec. 19, T. 
4N., R. 2W. Where there is more than one well within a 10-acre 
tract, consecutive numbers beginning with 1 are added as suffixes. 


FIGURE 2. --WELL-NUMBERING SYSTEM IN ARIZONA. 


Ground Water 


The occurrence of ground water in the Harquahala Plains is 
similar to that in many areasin the Basin and Range lowlands of Arizona. 
The principal water-bearing strata are the sand and gravel units in the 
alluvium that underlies the plains. In the developed southeastern part 
of the plains the alluvium is from less than 300 feet thick near the moun- 
tain fronts to more than 1, 200 feet thick in the center of the developed 
area (pl. 2). One of the deepest wells in the area— 2, 010 feet deep— 
penetrated granite at a depth of 1,995 feet. Several wells bottom in the 
alluvium at depths of more than 1, 500 feet. In general, the ground water 
in the Harquahala Plains occurs under water-table conditions, although 
artesian conditions maybe presentinplaces. In December 1966 the depth 
to water ranged from about 40 feet below the land surface near where 
Centennial Wash leaves the plains to 480 feet near the southeast end of 
the Eagletail Mountains (pl. 2). 


Prior to significant ground-water development, the slope of the 
ground-water surface was from the northwest to the southeast. In 1954 
ground-water movement was southeastward at a gradient of about 2 feet 
per mile (Metzger, 1957). As early as 1957, the withdrawal of ground 
water had reversed the direction of ground-water movement, and by 1963, 
the ground-water gradient was relatively steep; most of the ground water 
was moving towarda well-defined cone of depression centered near sec. 
30, T. 2N., R. 8 W., and some of the ground water was moving toward 
two small cones of depression in the southwestern part of the cultivated 
area (Stulik, 1964). Contours of the altitude of the water level in Decem- 
ber 1966 (fig. 3) show that the three cones of depression have expanded 
and coalescedand that ground water is moving from all directions into a 
cone of depression that encompasses the entire cultivated area. The 
deepest part of the cone is at about the same location as in 1963 (fig. 3). 


About 1, 545, 000 acre-feet of ground water had been withdrawn 
from the aquifer in the Harquahala Plains through 1966 (Cox and others, 
1968). The withdrawal is greatly in excess of the replenishment to the 
ground-water reservoir and has resulted in large water-level declines 
in the cultivated area. From December 1963 to December 1966, the 
water level declined as much as 50 feet in a large part of the developed 
area (pl. 1). Water levels declined from about 20 to 30 feet at the south- 
east end of the area but only declined about 10 feet in the slightly developed 
area at the northwest end of the plains. The water level in a well in 


sec. 11, T. 2 N., R. 9 W., was about 230 feet below the land surface 
when visited by Ross (1923) in 1917; in 1966 the water level near this 
well was more than 440 feet below the land surface. Figure 4 shows 
water levels in selected wells and the estimated annual pumpage of ground 
water in the Harquahala Plains from 1950 through 1967. 


Volume of Recoverable Ground Water 


Nearly all the water pumped in the Harquahala Plains comes 
from ground-water storage. In order to calculate the amount of water 
that canbe withdrawn from the aquifer, it is necessary to determine the 
volume of material available for storage of the water and the storage 
coefficient ofthe aquifer. The storage coefficient of an aquifer is defined 
as the volume of water it releases from or takes into storage per unit 
surface area of the aquifer per unit change in head normal to that surface; 
therefore, it is a dimensionless ratio. 


The thickness of the permeable alluvium and the depth to water 
in the southeastern part of the Harquahala Plains in December 1966 are 
shown onplate 2. The alluvium is less than 300 feet thick along the moun- 
tain fronts and more than 1, 200 feet thick in the center of the area; the 
alluvium along the mountain fronts was not included in the computation of 
storage capacity because in this area most of the unit probably is above 
the water table. Inplaces where the alluvium is from 300 to 700 feet thick, 
an average thickness of 500 feet was used in the computation, and, where 
the alluvium is from 700 to 1, 200 feet thick, an average thickness of 950 
feet was used. Inthe center of the area, where the alluvium is more than 
1,200 feet thick, an arbitrary thickness of 1, 200 feet was used in the 
computation; pumping from depths greater than 1, 200 feet probably would 
not be feasible. The volume of saturated material was computed only for 
the southeastern part of the area, which comprises about 95,000 acres. 
Data are insufficient to compute the volume of saturated alluvium in the 
rest of the plains area. Using plate 2, it may be determined that the 
volume of permeable alluvium is about 85. 2 millionacre-feet inthe south- 
eastern part of the area. The 1966 depth-to-water contours show that 
35. 8 million acre-feet of the permeable alluvium is above the water table 
and, thus, is not saturated. Therefore, in December 1966 the volume of 
saturated alluvium was about 49. 4 million acre-feet. 
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FIGURE 3. --WATER-LEVEL CONTOURS AND GENERALIZED FLOW PATTERN, DECEMBER 
1966, IN THE SOUTHEASTERN PART OF THE HARQUAHALA PLAINS. 


; 
re 
4 
wis ad.) 
a 
5 
: 
4 
3 
i ' Pie AD 
2 ing 
“ a) ips it, ay Ties 
. b e mf "i z ~~ uf bai k we a ’ 
: f ) 7 Be a. Ae’ ag 
¢ ’ \ ie , . ny ne 
‘ oe ’ a ie j ite my tia eb eee 
é i ‘ ” ° , » 
al ‘ } J 
- —_ es ov ‘ - 
‘ 
| i 
7 _ 
? % ~ 
7 f 
: * 4 , a 
I en « 
iy a * 4 , 
be ae sen 
‘ +f 
ae 
y 4 ; i 
Shei ih wt 
’ "ne 
by ‘; 
. } 
Siok. 9 , 
rf 
2 
yi ~ee 
f Re 
, ‘ ia a 
4 ~ 
; at 
él ; 
% g) ca 
A 3 ae 
a. 
; te piplerer a i‘. dh aoe 
more fi . 
Pa. 
s 
! 
4 


Pie er) a eee 


BS: 


ee SS ae ee ae > 
ORIN 3O7 USP in Gk Os 9 Sinan cy 
oO NC A FH KR HH 


--WATER LEVELS IN SELECTED WELLS AND ESTIMATED 


ANNUAL PUMPAGE IN THE HARQUAHALA PLAINS. 


FIGURE 4. 


10 


The relation betweenthe amount of ground water withdrawn and 
the resultant dewatering of the aquifer may be usedto determine the stor- 
age coefficient of the aquifer, provided that natural inflow to the aquifer 
is of the same order of magnitudeas naturaloutflow. At the present time 
(1967), this situation exists in the Harquahala Plains. 


Using plate 1, which shows the change in water levels from 
December 1963 to December 1966, it may be determined that about 3. 7 
million acre-feet of sediments was dewatered in the Harquahala Plains 
as a result of the withdrawal of about 560, 000 acre-feet of ground water. 
From these data, a storage coefficient of 0.15 was calculated for the 
aquifer. Using this value, the amount of water available from the aquifer 
can be computed. Based on the calculated volume of about 49. 4 million 
acre-feet of saturated alluvium, about 7. 4 million acre-feet of water can 
be pumped from the ground-water reservoir, within the limits previously 
described, assuming optimum effectiveness of the removalof water from 
storage. 


Chemical Quality of the Ground Water 


The amount and type of dissolved chemical constituents in water 
determine its suitability for use by plant and animal life. Therefore, the 
collection and analysis of water samples are an integral part of any water- 
resources study. 


The Director of the U.S. Geological Survey has approved the 
change from the English to the metric system in reporting of water-quality 
data. Therefore, the water-quality datainthis report are given in milli- 
grams per liter (mg/1), degrees Celsius (°C), and micromhos at 25°C. 
The terms ‘‘parts per million’’ and ‘‘milligrams per liter’’ are practically 
Synonymous for water containing as much as 5,000 to 10,000 mg/1 of 
dissolved solids. The exact amount is dependent on the nature of the dis- 
solved material. The Survey has set 7,000 mg/1 dissolved solids as the 
point above which the difference in parts per million and milligrams per 
liter becomes significant. In order to convert data from one system to 
the other, a density factor must be applied to the analytical results of all 
water containing more than 7,000 mg/1 of dissolved solids. 
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Temperature data given in tables 3 and 4 (see appendix) can be 
converted to degrees Fahrenheit (°F) by using the following: 
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Table 3 (see appendix) gives field determinations of temperature 
and specific conductance of water from selected wells, and table 4 gives 
laboratory determinations of the chemical constituents in the water. The 
specific conductanceisa measure of the ability of the ions in solution to 
conduct an electrical current and is an indication of the amount of dissolved 
solids in the water. The relation between dissolved solids and specific 
conductance for most fresh water ranges from about 0.5to0.7, depending 
on the chemical composition of the water: in the ground water in the 
Harquahala Plains the dissolved-solids content, in milligrams per liter, 
is about 0.6 of the specific conductance. This factor was applied to the 
field determinations of specific conductance to calculate the dissolved- 
solids content for use in preparation of the map showing generalized zones 
of specific conductance and dissolved solids in ground water in the south- 
eastern part of the Harquahala Plains (fig. 5). The map shows that the 
ground water in the northeast part of the developed area generally contains 
less than 500 mg/1 of dissolved solids. In general, this coincides with 
the deepest part of the cone of depression caused by pumping of ground 
water and may indicate that the water at depth is of better quality. Data 
are insufficient to make direct comparisons of water from different depths 
at any specific location. Chemical analyses of water from wells in the 
Harquahala Plains indicate that the dissolved- solids content of the ground 
water ranges from about 500 to more than 1,000 mg/1 (see table 4 in the 
appendix). ue 


Much of the water sampled is classed as high in salinity hazard 
(fig. 6), according to the method of classification of irrigation water for- 
mulated by the staff of the U.S. Salinity Laboratory (1954). The water 
sampled ranges from low to very high in the sodium (alkalinity) hazard 
(fig. 6), but most of the water sampled is in the medium to high range. 
These factors could cause problems involving soil alkalinity or salinity, 
although none are apparent at the present time (1967). Proper manage- 
ment practices of draining and leaching may prevent the accumulation of 
harmful alkaline and saline salts in the soil. 


The latest recommendations of the U.S. Public Health Service 
(1962, p. 8) give lower, optimum, and upper limits for the fluoride con- 
tent in water for drinking purposes; the limits are based on the annual 
average of maximum dailyair temperature. For the Harquahala Plains, 
these limits are 0.6 mg/1 (lower), 0.7 mg/1 (optimum), and 0. 8 mg/1 
(upper). Theaverage concentration of fluoride in drinking water should 
not be more than the appropriate upper limit, and concentrations of more 
than twice the optimum value constitute grounds for rejection of the supply. 
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FIGURE 5.--GENERALIZED ZONES OF SPECIFIC CONDUCTANCE AND DISSOLVED SOLIDS 
IN GROUND WATER IN THE SOUTHEASTERN PART OF THE HARQUAHALA PLAINS. 
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FIGURE 6. --SODIUM AND SALINITY HAZARD OF GROUND WATER. 
DIAGRAM ADOPTED FROM U.S. SALINITY LABORATORY STAFF (1954). 
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Fluoride concentrations in the water sampled in the Harquahala Plains 
range from 1.1 to 6.0 mg/1, and most of the water is not acceptable for 
drinking purposes (see table 4 in the appendix). The andesite and basalt 
that crop outinthe mountains contribute large amounts of fluoride to the 
water, andthe highest fluoride concentrations are in the water from the 
wells nearest the mountain fronts, particularly at the south end of the area 
(fig. 7). In the central part of the area it is probable that wells drilled 
to greater depths than the existing wells also will yield water containing 
large amounts of fluoride. 


Summary 


The climate in the Harquahala Plains is arid, and precipitation 
is inadequate for raising crops; therefore, the ground-water reservoir 
is the only dependable source of water for irrigation. The first large 
irrigation well was drilled in 1951; by 1954, 7,000 acres of farmland was 
being irrigated with water from 20 wells, and by December 1963, about 
33,000 acres of land was beingirrigated with water from about 100 wells. 
In December 1966, 39,500 acres was under cultivation, and about 120 
irrigation wells were in use. Most of the cultivated land is in the south- 
eastern part of the area. 


From December 1963 to December 1966, the water level declined 
as much as 50 feet in a large part of the developed area. During this 
time, about 3. 7 millionacre-feet of sediments was dewatered as a result 
of the withdrawal of about 560, 000 acre-feet of ground water. These data 
indicate a storage coefficient of about 0.15 for the aquifer. About 7.4 
million acre-feet of water is available for withdrawal from the ground- 
water reservoir in the southeastern part of the Harquahala Plains. 


Chemicalanalyses of water from wells in the Harquahala Plains 
indicate that the dissolved- solids content of the water ranges from about 
900 to more than 1,000 mg/l. The fluoride concentrations in the water 
sampled ranged from 1.1 to 6.0 mg/l, and most of the water is not 
acceptable for drinking purposes. The highest fluoride concentrations 
are in the water from the wells nearest the mountain fronts. 
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FIGURE 7. --FLUORIDE CONTENT OF THE GROUND WATER IN THE SOUTHEASTERN PART 
OF THE HARQUAHALA PLAINS. 
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Table 1. --Records of selected wells in the Harquahala Plains 
Well location: See page 4 for description of well-numbering system. Water level: R, reported. 
Perforated interval: OH, open hole. Pumping data: R, reported; E, estimated. 
Land-surface altitude; Determined from Geological Survey topographic Well log: X, driller's log of well included in table 2. 
maps. Chemical analysis: X, chemical analysis included in table 4. 
T ; ‘ ] wal 
Water level Pumping data is 
Depth Perforated Land-surface - ic : 
Date Reported Diameter ; = ] Pumping : 
Well 1 ti fetes ee oe of interval altitude Feet below Date Yield eee Date ; 
Seals ke SS ; aS (i Sg casing (feet below {feet above land (month, ( ) (feet bel (month, Well Chemical Remarks 
(year ee (feet) land surface) mean Sea level) surface year) gpm : aoe year) log analysis 
| | land surface) 
= 4 + + - ———}- + T 
(B-1-8)4bbb 1960 1, 000 16 507 200- 507 1, 142 350.0 10/63 | -------- |-------------- |-------- XK | --------- 
OH 507-1, 000 382.8 11/66 
6aaa 1958 759 20 650 =| --------------- i, ial¢e 308. 3 |} 14/63 |)-------- 448.1 12/66 x x 
367.6 12/66 
Gielsl |S Sees oe Pee ee cee Pe see |e eee ee eee eee ily, HB} 348.3 WAYSG | aeaceeae | See joe see seas leo-ascos |leetane || soe eee 
6baa = | -- --------- |----------- |----------- | -------- |--------------- 1, 118 272.8 4/62 | -------- |-------------- |-------- | -=----| --------- 
(Gale pen soessosae 600 16 600 300- 600 1,115 305.0 11/63 894 423.6 QWiGe |lecocse || seeacecn= 
359.3 12/66 
6bbb 1954 600 18 =| -------- |--------------- ib, haley 149. 8 4/55 | -------- | -------------- | -------= | ------| ----_-__- Destroyed, 1963. 
6bdb = (| ----------- 650 ~=—s | ----------- | -------- |--------------- 1,112 298.1 INES jescencae ||ooetanesestses || ssocaase |feeoens||| ence ees 
352.6 12/66 
Jaaa 1963 775 20-16 775 600- 775 1,111 |----------- | -------- 1,700 | -------------- 11/66 | ------| --------- 
Taab |----------- | ----------- | ----------- | -------- |--------------- SOS Se ee | Peete |) emer bonne oe ee | eee Sane aell| Se oe 
Tade | ----------- | ----------- | ----------- | -------- |--------------- 1, 102 329.0 11/63 | -------- 444, 3 9/67 | ------]| --------- 
Tcbb 1958 800 20 600 300- 600 1, 100 276.1 11/63 781 | -------------- 9/67 x x 
OH 600- 800 327.3 12/66 
19abb1 | ----------- | ----------- 16 (| -------- | --------------- 1, 086 119. 1 CHG. [esaeemene Ilias ameecr ses el Persie ares | ees eee | ever ces 
130. 7 8/57 
19abb2 | ----------- 485 16 485 325- 485 1, 086 150 R 7/58 1, 660 216.8 9/67 K | --------- 
19bec 1957 700 20 675 165- 200 1, 086 198.0 6/61 786 366. 8 9/67 x x 
268- 300 295.3 11/66 
330- 350 
450- 665 
Hileee |jaassoseecce 600 AQ | soccenas |eeocssssssacscs 1,080 128.6 YG t) Sep eeees || a aSeceseeso ae || ooessese 2G | onzeesaos 
269.7 11/66 
(B-1-9)1bbb 1957 1, 536 20-16 1, 536 400-1, 536 1, 123 292.7 4/62 2,000 | -------------- 9/60 x x 
1,900 | -------------- 12/66 
2abb 1961 1,578 20) | -------- |--------------- 1, 130 330.1 TU/i63 Bloons 492.4 O69 Ise eee See eee 
381 12/66 
2caa 1960 1, 600 20-16 tase Serena asee Sse Sees 1, 130 Pose enSace= eee Mend | seeca Sec) aoe e near ea aen ee | eee =|| eos 
Sacb = | --=--=----- | -=-=-=---=--]} ----------- | -------- | ------------_-- IRAE eS Remcee ors | eSeseece |) So oaceeaVlosssccecostses|| soaeeaoo|| ASe5 |) cosensace 
6bab | ----------- 1,638 | ----------- | -------- |--------------- 1, 190 263.4 UPS xem amet |e eee ease fee elton en || eee ee 
302.6 12/66 
6cce 1963 1, 420 20-16 | -------- 400-1, 420 1, 196 319.3 11/63 1350) eoseeee === ase TG 6ui=ee en x 
Tbec 1953 840 20-16 840 360- 840 1, 201 236.4 Say | Reese eee ea ad | ee a ee Se | nee ee ee 
386.1 12/66 
Tece 1964 1, 700 20-16-123 | 1,700 800-1, 700 We) bares Sessa |} Saeasese 1, 660 460.9 11/66 NG) |eesese 
1,270 | -------------- 9/67 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


as. 
Water level Pumping data 
pate Reported ieee Depth Perforated Land-surface T Pumping 
Wellilocation completed depth Gf casing of interval altitude Feet below Date Yield level Well Chemical i 
( ) (feet) Gnehes) casing (feet below (feet above land (month, ( ) (feet bel io; Remarks 
“Wes (feet) land surface) mean sea level) surface year) gpm ow og analysis 
land surface) 
(B-1-9)7dec 1953 915 20-16 O15 360- 915 1, 187 303.8 6/61 1900s semen] a= 4/5 Siete xX 
330. 3 11/63 1,400 |-------------- 
10bbb 1958 1, 784 20-16-12 1, 784 1, 210-1, 780 1, 148 226.4 GIG) |leseosous |beosooscesssses se Wesseecsa= 
310. 2 6/61 : 
11bbb 1957 980 20. =| -------- |--------------- 1, 130 192.4 8/57 2,410 See le AIG lepers | ae eae, 
Pitan 11/66 
12cbb 1958 1,500 20-16-12 1,500 850-1, 500 tela 180 R 1/58 2, 250 259. 2 < Xa eee oe 
344.9 11/66 2528 0a es alleeseeae eae 
13abb 1960 1, 120 20-16 | -------- |--------------- fl wat 291.7 11/63 1;-920ine aot onas ame OO Te sesame 
334.0 11/66 
13bbb 1964 1, 307 20-16 1, 300 600-1, 300 I 3 264R 1/64 1, 890 470.0 So eee en soe 
336. 2 11/66 
14bbb 1957 1,216 20 1, 216 600-1, 216 1,125 186. 8 8/57 |-------- | --------------]|--------]|------ x bandoned. 
355510 12/66 
15abe 1957 1, 714 20-16 1, 714 1, 000-1, 714 1, 128 306.4 0/63 ————— 416.7 K Woaceese = 
356.9 11/66 
16bdd 1965 2, 483 18-14 2, 483 1, 306-2, 483 1, 140 332 R 11/65 PLOZONY | aemecncaeseses ||ooeeeass ||eosass||esecassas 
WWI) |) soSeesoeore | See ser eS S|) See 1, 157 314 11/66 | -------- | --------------| --------] ------| --------- Perched water table. 
17bba 1963 1,500 20 1,500 500-1, 500 1,165  — |----------- |---------|-------- | -------------- xX je -==S2——— 
17cbb 1958 1,495 20-16 1, 495 945-1, 495 17S 326, 2 11/63 BOW [jeseassescsecoce 3< x 
374.5 11/66 
17dbb- | ----------- |-----------} ---------- ]| -------- |--------------- il alisie} 359. 7 11/66 |-------- | -------------- | -------- | ------] --------- 
17dcc 1963 1,505 20-16 1,500 500-1, 500 1, 158 310.8 aU E33 | ae | fia en |e re ees eee Abandoned. 
346.6 11/66 
18bcc 1958 1,500 20-12 1,500 350-1, 500 Aezae 360 R URS |\\Sosscces ||Seseecssessac= De) Mean eens 
384. 2 11/63 
18ccc | ----------- | -----------| ---------- | -------- |--------------- 1,215 —— | ----------- |--------- pieslte) 470.0 | 11/66 | ------ x 
20bbb 1952 900 20 =| -------- |--------------- Me kes) 202.6 12/52 668 416.7 | 9/67 | ------ x 
373.6 11/66 
we 
20ccc 1963 1, 500 20 | -------- |--------------- 1,179 305.4 DGS) Wieecsaone || Soneeenconsa> |lecsscoce||| ssenss!] sssccossc 
‘ 394.7 12/66 
21becl 1952 1, 068 20 1, 068 350- 825 1,147 179.4 12/52 |-------- | --------------| ----+---| ------]| --------- Abandoned. 
900-1, 058 305.9 11/66 
21bec2 1953 1, 033 20-16 171033 400-1, 033 1, 147 178 R 5/53 2,390 |--------------] 8/58 | ------ x 
21bec3 1955 1,500 20-12 1,500 970-1, 500 1,147 302.2 (IGS) |iosshoses |\Sacteesrassscs Se Wolf aeeeeeeies 
SHON 11/66 
2lcece | -----------|-----------| ---------- | -------- | --------------- 1, 152 305. 11/63 | -------- | --------------] --------]| ------]| --------- 
SDD 11/66 
Q2ada_ | ----------- | -----------]| ---------- | -------- | --------------- Ler? Shs), 83 12/66 |-------- | --------------]|--------| ------] --------- 


eZ 


Well location 


(B-1-9)23bcec 


24caa 


24cbb 
26acb 


26bcb 


26cbe 


28ccc 


28dcc 


28ddd 


29bec 


32ccc 


34ccc 


34dcec 


35ded 


(B-1-10)icec 
ldec 
lddc 


12bece 


(B-2-8)17caa 


17daa 


18caa 


19aaa 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


= T = 
Water level Pumping data 
Depth Perforated - : 
Dave Meported Biduieter ep er orate Land ‘surface Pumping 
: of interval altitude Feet below Date ; Date 
completed depth of casing : Yield level Well | Chemical 
(year) (feet) (inches) aan: apiece Besse tee and money (gpm) (feet below (month log lysi 
; feet analysis 
(feet) land surface) mean sea level) surface year) | Nenecaintaces year) 
fe + | =) 
1959 1, 105 20-16 1,080 | -------===---==- 1,112 226.8 GUIGHE. Paes aSeei)| Sa ee=aHe Ss sale a= KO “Wsesses2ee 
267.7 11/63 
1958 1, 000 20-16 1,000 | --------------- 1, 103 Pehle 6/61 TS Ol NN eet ee (Hine i eS 56 
300. 1 11/66 2,050 389.0 9/67 
-----------| -----------| ---------- | -------- | --------------- 1, 103 ~---------- | --~-------| -------- | --------------] --------] ------| --------- 
----------- 267 10 =-=--=-= 150- 249 1, 103 125 R 9/53 -------- | --------------]| --------] ------]} --------- 
1962 1, 200 2Q 0 | 2=--=25=- | -----22-5--5--- 1,112 260. 8 (MYWfGey Npesecisess | seaessecsssecsl| oss sSSs5)) seas sel) sees Se 
304. 3 11/66 
1952 1,015 20-16 LOS 371-1,015 1,115 143. 2 10/52 3,000 254. 3 9/58 x Xx 
310. 8 11/66 1, 870 397.4 9/67 
1958 1, 130 20-16 1, 130 400-1, 130 Ue vegt 287. 7 5/61 2,080 400.3 11/66 x x 
323.13 11/63 Capp) er 9/67 
1953 1, 030 20-16 903 348- 903 ap aay) 195 R 6/53 SAN) eee Somat S58 Wee = < 
271.6 6/61 1,880 | -------------- 11/66 
1960 996 20-16 996 310- 996 1, 145 298.6 11/63 HeOG) \Weceeeeaseseese 9/67 <M” jlesoen esas 
348. 1 11/66 
1959 600 20 600 350- 600 1, 183 335.0 MUGS: || Seeweee SN Seaemeeson ceo) Sceseacs|| Senses! cece nec se 
384. 1 1/67 
1962 986 20-16 986 300- 986 1,216 368.0 TSS tensa sese|| see sabescetsee|| Soeasens a eee 
418.7 11/66 OZ 40). Mleeae= == =a = 9/67 
-----------| ----------- 6 --------| --------------- 1, 163 ----------- | ---------| -------- | --------------| --------] ------| --------- 
1953 845 20-16 812 200- 812 1, 153 186. 4 1/54 3,060 | -------------- 8/58 x x 
307.0 11/63 2,710 392.4 11/66 
1953 910 20-16 730 240- 573 LA BET 174.6 8/57 2, 280 217.3 8/58 x x 
268, 2 11/63 URI! | Seese ono eson ss 9/67 
1953 918 18-12 777 340- 777 1, 236 257R 1/53 1, 700 R | -------------- 1953 x x 
1953 800 20-16 800 384- 800 1,215 376.0 IPG. |) ceca soem || Betaassecseres|| SSsee seca) Soci D4 
1963 2,010 20-16 | -------- 400- 1,205 | ~---------- | --------- 2,070 | -------------- 12/66 x x 
1959 770 20 770 290- 765 1, 242 290 R GUE) || ecescece|| ssecnsShsceass| sasoeese)| socace]) eotecoose 
403.2 12/66 
1960 1, 650 20 488 250- 488 1, 180 380.6 WOR | Geeonees |) este cseséoscse|! Ssosseese Xo Bs Seee sees 
OH 488-1, 650 425.6 12/66 
1954 SO |) ---==-- a= | aso H nen | -- sa - == 1, 193 220 R 1/54 930 | -------------- 8/58 x x 
299.7 2/59 
-----------| ----------- 20 ~-------| --------------- 1, 186 248. 4 8/57 619 -------------- 9/58 | ------| --------- 
426.6 12/66 
1956 2s Jf HH Seeesm=-| See eSaesnm | sn nemo | mann He =a 1, 164 216.0 RVG |) See || meee mesoncceel | ae eae|| Soaso) sass aasen 
: 408.7 12/66 


Remarks 


Abandoned, 


Abandoned. 


Abandoned. 


V~ 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


T eo 
\ | | Water level Pumping data 
th p 2 Es 1 
Date Reported piameves as ] erforated Land surface ai Pumping 
: : fo} interval altitude Feet below Date : Date F 
Well location completed depth of casing : Yield level Well | Chemical 
yeas) (feet) tiaches) casing (feet below {feet above land (month, toons) (leet below (month, 1 pais 
veer, 2 (feet) land surface) mean sea level) surface year) sp year) og analysis 
land surface) 
{ ii fe c + 
(B-2-8)19bbb 1956 # |----------- 20 3=| -------- |--------------- 1, 163 223.4 8/57 |-------- | -------------- | oor - [oor 
389.8 12/66 
19ecc 1962 1, 610 20-16 1,610 401-1, 610 1,188  |e=ee2=Se225 | 222 See Se) eH] | See eae a X- at) eseesocms 
19daa 1959 1, 190 20-16 1, 190 260- 600 153, 359.0 IY Ae 9 | Peete tern eee sen || eee SO Se ae 
615-1, 190 409.0 12/66 
20bcb 1963 450 8 450 350- 450 1,158 358. 8 11/63 |-------- | ----+--------- | -------= | ------] --------= 
S06cG. 1 See === se aa a = aa ll aaa aa ee Rea ee Se = i Ios Wo | pee see a a ae cs 
23baa_=s'|§: - -- -------- 1,650 16 ~=s | -------- |--------------- 1, 260 306.6 11/63 |-----+-- | -------------- | -------- | ------ | --------- 
314. 8 2/66 
23bba 1960 1, 752 16-123 1,752 |--------------- 1, 260 299.2 6/61 |o---==25 |/-s25-sesheces- | 2-5-2255 == 5222) || === 2-2 
358, 2 3/67 
2Thaa 1960 #=| ----------- | ----------- | ----=-=-- |-----+-+----=--- 1, 204 254, 2 8/57 |-------- | -------------- | -------- | ------| --------- 
1963 868 16 =| -------- 340- 440 | -------=--===----- 341.4 10/63 |-------- | -------------- |-------- K | --------- 
2Tbba 1963 1,120 16 420 320- 420 1, 204 354.8 10/63 |-------- | -------------- | -------- XO Saas eee 
OH 420-1, 120 393). 6 12/66 
28caa 1957 700-800 16 »=| -------- |--------------- 16S 395.0 O/63 eesseese |l-easseseesae ee) —seens8)| See =nl) 2 oes ee 
420.1 12/66 
28ceac | s2=sasee——— || Sama e aa = eee oe) Sai Ree eee Sin Wea 1, 158 410.1 12/66 |-------- | -------------- | <------- | ----<-] --------- 
FE et oe bem yensu estes ta ae leo Ie | RR Io I 1, 152 410.4 12/66 |-------- | ------=-----<-- | -------= | ---=--| -2-----=> 
28dec | ----------- | ----------- | ----------- | o-oo n- [oor r cre 1, 158 240 R 9/52 |-------- | -------------- | -------- | ------ x 
29abb 1960 1, 660 18-16 1, 660 119-1, 660 15155 386.8 11/63 |-------- | -------------- | -------- Pee Wie eames 
426.9 12/66 
29bdd = j, == - = -==--=- | -===-==---= | -2eee-s-55 | -ass-e= = | ec a ea er ea - 1, 147 364. 2 11/63 |-------- | -------------- | -=------ | =---=-] =--------- 
419.6 12/66 1,290 460.0 9/67 
29cbb 1963 900 20 786 320- 786 1137 Sages 10/63. |-------- | -------------- | -------- | ------| --------- 
OH 786- 900 402.5 12/66 2; OOO LR Sea oe 12/66 
80aaa. || -—- = = = = | == ae = | Seemann = | a= = aaa een eee oan 1, 144 410.5 12/66 2,520 535.9 9/67 |------ x 
30baa_ =| ----------- |------- Spi RS Sa cerehateta 1 ae caaeaen (eee aie eS 1,138 378. 3 11/63  |-------- | -------------- | -------= | ------] =-------= 
3laaa 1957 iy Pale 20-16 1, 218 416-1, 218 ae a0 188.0 7/58 2,170 |-------------- 12/66 x x 
343.9 10/63 
31lbaa 1958 1, 200 20-16 1, 200 400-1, 200 1, 123 330.0 10/63 |---===s-- | --=-=----5=--= | =----"-- KR | -2-+---=- 
384.5 12/66 2, 360 452.8 9/67 
CoWetee  |Wease seas orl |r ee ee ic ete eI TR a Nae ra 1, 120 373.6 12/66 1, 850 425.5 9/67 |------| --------- 
Baw ano eed || eae) eee ens eo a 1,137 412.0 12/66 |-------- BiSienh 9/67 |------| --------- 
32bba 1961 1, 720 20 1, 676 456-1, 676 Paty ee ere eee 2,000 #£|-------------- 12/66 | ------ x 


wes 


Remarks 


Deepened. 


‘Abandoned. 


Big Horn well 
(see Ross, 1923, 
p. 202). 


Deepened from 
840 feet. 


Sc 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


9, 


~— = = 
Water level [ Pumping data 
, Depth Perforated Land-surface Sani 5 
Date Reported Diameter f int 1 ititua F bel Pumping 
Well location completed depth of casing 2 nares Soe Set es Bate Yield level Date Well | Chemical 
) fences ence) casing (feet below {feet above land (month, sons) eet bat (month, : Remarks 
(year ES (feet) land surface) mean Sea level) surface year) 8} : hee year) log analysis 
| | land surface) 
(B-2-8)32ddd HOG eRe n= AS ake ce SS ee es eee Thy, SUMO) esi Seernsere|| tracer & AS400DR esse eee BIEL jeataee eae 
oS Cl (fee | ei te ein || ef ee er ae 17165 345.6 11/63 20 E 367.6 T2660 ween | eee 
33cbb | ----=------ | ----------- | ----------- | ~------- |--------------- 1, 143 Boel WOE Setar aos Vaasa anesassce li-essose easels oscnoes 
403.1 11/66 
GB | Seeseceeeen5 S52 Semoeee | See ee sen Pee oosera |e neeaeea eens 1, 153 303. 8 AUG 2a owen Ke eee eee ee, |e ee | ee | ee ee 
(B-2-9)7abb 1952 1,692 20-16 1, 692 400-1, 692 1, 260 294.8 IVAIGR: Nseemeeas senses atone || Seeeec X | --------- Observation well, 
300. 1 12/66 Abandoned. 
Sabb 1952 1,540 20-16 1, 500 400-1, 500 1,233 | =-=-2-----. | --2---== 1,79:70 486.7 12/66 x x 
OH 1, 500-1, 540 
Qdbby @ iaess2e=-2 1, 500 20-16 VS OOM eee eeee eee D219 |) NSE eee 2,060 486. 1 MONG lecaese x 
10abb 1957 1,500 20-16 | -------- |--------------- Dezi2rs 236. 2 1/57 2,110 | -------------- 8/58 | ------ x 
W470) eee 12/66 
10bbb 1953 1, 300 20-16 1,300 =| --------------- 17227 280 R 1/54 2, 380 485.7 12/66 | ==-=-= x 
| 
lladb | ----------- 390 6 | -------- | --------------- 1,210 230 R AZ PIG Wee Sse |= aa ee | ee |e x Burnt well or Burned 
Place well (see 
Ross, 1923, p. 204). 
Well has been 
deepened, depth 
unknown. 
1lbbb 1952 1,500 20-16 1,355 275-1, 355 1,220 412.4 11/63 1,600 | -------------- 8/58 K | --------- 
OH 1, 355-1, 500 
llcbb 1960 10.05) 20-16 1,505 400-1, 505 1, 206 441.6 2316 Cie ee tee | eee ee | ee xX x = 
13baa 1954 603 18 550 =| --------------- is aleyy 245. 8 1/54 15305 S222] -2 == 8/58 x x 
395.4 11/63 1, 150 474.0 12/66 
14bbb 1951 1,530 20-16 1, 452 294-1, 452 the IR eae: | Seca aas 2,440 | ----=-==-==--- 12/66 x x 
OH 1, 452-1, 530 
NG bs Dam [pera reed eter re | ee ele eee ee 1,215 385.9 SH Ue rae eer al eee ee eee enh ee ell ee a 
453.3 12/66 
BS ea | ete eer re |e ral her eel | ere cere 1230 AS Os. it AAG ES | bee et err ee ase ee SESE ol Sosa Ae 
MaDe 2 12/66 
23aaa_ | ----------- 1, 660 20-16 1,550 298-1, 550 IL aS Styres D2 56 |3 mae sister ee ea =e | cee ME see eee = 
OH 1, 550-1, 660 387.4 12/66 
ORANs |) Sec eseacee 1, 506 20-16 1, 506 250-1, 506 1, 169 195.5 WHR) | eceseces || ssaateeaSos||aanshess ge Par eseeece 
26aab 1959 =| ----------- 20-16) |) =-==—-- |) “Sa eee 1, 148 S05 0 (OMS SSeS al ee eae esl | eo ee | ao otal es Seen 
412.2 12/66 
2OACC wy i Re a eae ie eee oe ee eal eee ee V,138 | -s==------- | ------_- ORO) |) SS Se ee (IES Wl Seasci5|| Saoetoe ce 
26bbb 1958 1, 820 20-16 943 700- 935 1,153 225R VPS Be lice es Se ee eee eee = oe | ee ae dW ilessc sees. 
OH 943-1, 820 
PBC Ce a lta eee |e ee ey eee ee 1,148 — | ----------- | -------- 2, 380 534.7 I/We Were 2] eee ec 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


Diameter | 


r 
Water level 


Pumping data 


1923, 


Depth 12 = 
ere Reported ee aoe aa ia Feet below | Date PeOne. 
i depth si : i : 
Well location Sees oy eae casing (feet below {feet above land (month, Paice (t See Chemical Remarks 
y ; (feet) land surface) mean sea level) surface year) Ene SrA analysis 
| | land surface) 
Pemeeaisenen Mics | occ eee S| eres ee) Bente oe Sone esse iam | lo-staegee es eee een i Pea IR PIR if eg gS ee es 
evi  Veeaceusdees |) see sethe |p asetecceass |) Gieccees le aaseesnecessee 1, 149 402.8 POWIAS  eeetecood| aeseeaececcns. | aooceccleecenc|)| Saaansase 
35cbb 1956 920 20-16 920 690- 900 1, 142 291.4 WQ62" Vecdedetl ee eda eec een | Reeeeeael ke iene eeee 
288.9 2/65 
Sy | eeecéncscaed| aatacsi 585 || eeceaeececa || desosses |lemaae-aoeshoose $MG2 eee seeesees! Mogeeeer Da) || eseassseteoees | OG ‘|| sseece|| coesescs= 
{i -2-10)Sabbaee) pao - 2 ee eee 16) ecereeeee eee. cee == <= 1, 330 333.7 WIG |Hessetene|| asceceesoceeS || semecece|) isectel| eocescocc 
WT) | cancisedataé || sescasecds |) seescsseese|| soaease |e seeoseeee esas 1300. |) psaeeee sae eee ee | tec eee ae aa eee 
Padcaty a ese == Sl ome eeee eee my) || sees ceee lon ckeecoscee S58 1, 246 | 244.6 sigh Ne! too eae ne Reece aa ewes enc) toe ee eee bandoned. 
244.9 12/63 
16bbs Vieee see aoes 494 || seekSe55 || seasccensscsece 1,278 277.5 Wy) Oy So, (eee aes eas poe ee a ee ere eee x Courthouse well 
283, 2 1/64 (see Ross, 1923, 
286. 8 3/67 p. 206). 
Oeste I) Sots e bce te | SEs gem tie HS eee RE og ee Re eee 1, 248 249.3 A/S. Wecgace = lh eee Ne cee So ee eee ieee 
| 250.3 12/63 
(DPS eis | cesasssase= |) Sseccesene || ceesesseees || see se== lose se ogoeeccor 1535. xe Shae ene = setem en ogee ceeed|| anes eee Niece bene ne eee 
asso pad || Seesassecee|| Coececeses |) Gacescease= || Seeeeeee| eeeeeecouseecae 1,315 326. 6 CY oe | eee are ape reeemcpseer: |) Veneer at el a) ee eee or Mosher well. 
Dry at 336 12/66 
Gases || sasecéeecee|| Gecseceess| Seeeaeeccaa|| Seereace|| Seeeeocesae= 22 $458 dee saeeaeeeces| ess ce ee! ewe nse Ses aes = asso ees ae 
(Osi |) esaseaceaa= BR || seeecerctse|| seosceae|| amet cetoscesoce 1, 450 439. 3 Enay Wseseeecae) e2-c2segunec= | cssesse- Be || ae ceeeese 
16ddd_ | -----------| ---------- | -----------| --------] --------------- 1, 405 397.9 9/52 |---------| ------------- | --------| ------| --------- vernment well. 
402.0 3/67 
fiyprte  |Vesesecacace 478 Be eee ere eee eee 1, 432 400 R LO Be lee ste ee eee een re ere wee eae x Lone Mountain well 
Dry at 450 3/67 (see Ross, 
p. 212). 
ewes |easecessona|) eeoaconaes ||| Sseseaceese || secere ane) Se =eecescec ome (496° 9 | seeeeee bee Sesecok a once Se ach eee eee | meee seat eo eee 
ASS | soseesaokcci) some sacpeen|| eyoeeececss| | aoceeeee| eneeeen sae 19496 0 PeedewecetesGlsece ss | oepe eee = eee aoe eo ea Poaceae rene 
SA dane eee eet ete ea aa ante secs! ss ianese | n-arsscenseeae 1, 355 360. 6 4/67. Weeeeeo oe) peas eesee eae ae seca ee asec aos 
(B=4-9)30aab) | =---=-----= || ======---— |) === == =---— | = amen | en ean aS | eee a IN Windmill, stock well. 
(B=4-11)d5ade |) =----------|| =--------— | ==-----2-- =) —--- = | enna 1,655 0 0 9) Ss === | Se || ae) ae eee || ee eal Carmelita well. 
4 
(Ress Vincen | ieeeese ase Meas eee rere aaa) acre) ao oeeee ce eee ee 1, 650 338.0 Li ST MN oceseee 2a ae cece See ee ee eee ce) emer 
448.0 2/67 
4cca 1956 9 | =-====5-=- || -----------|) =-==----| -------==----=- 1, 640 442.7 10/63 | --------+ ------------=- | --------] ------| -=--+---- 
444.9 1/67 
Saaa 1958 730 220 =e a 1,670 372, 2 De 10/63 ec 
403.7 | 1/67 
eae a a ee aa aaa 2. |) SSE E I cece ee) wees ew sie sees 1, 638 452.2 HOLES |\Hsaaeeus te eee ate lia SER ate Seal ee ore 
449.3 1/67 
Crys || SasSeSeOse ays Ecc re ac ee sl ees ee Tees || eI SI Ia a Nate A Ia 1,625 404.5 LOWE) | osce Same | ------------- | --------] ----- 4 --------- 
419.7 1/67 


LC 
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82 


if ] Water level Pumping data 
Dat R d Di Depth Perforated Land-surface = ir Pumnin 
Well locati - d oe ge ae of interval altitude Feet aes Date Yield nies g Date 5 
ocation eek e ; rst ie casing (feet below {feet above land (month, aes PPAR ei (oom Well | Chemical Remarks 
veer z (feet) land surface) mean sea level) surface year) sp : red) log analysis 
land surface) y 
cs | | { : t [ae 
(B-4-12)10ccce | ----------- |----------- | ----------- | -------- |--------------- 1, 600 374.0 10/63 |-------- |-------------- |-------- |------ | --------- 
igjay || oaeaece see | eesceeeene |hessremeserioy| Serer Peeeee seme 1, 582 352.8 10/63 235 504. 7 SYIGY  |Becccs | laceessece 
362.7 1/67 
23cad_ =| ----------- |----------- | ----------- | -------- |--------------- 1,548 = |----------- |-------- |-------- |-------------- |-------- |------ |--------- 
Merve  |\sdancencoas |loscccecsons |oeonccceass |locoansse |Esuseoeseqosse= Why = Seeeeesseee Wedeecess Sscoseees |aeaaee soe eae toEAaeaden Heat Sb sci 
25aca 1963 1, 100 18 =| -------- |--------------- 1,530 = |----------- |-------- |-------- |-------------- |-------- |------|--------- 
25cba_ = || ----------- |----------- | ----------- | -------- |--------------- 1,523 — |----------- |-------- |-------- |-------------- |-------- |------|--------- 
(C=4-7)i0baas | |'2=4--=-2--— 265 SUN eee eee See snl Roce eee as 960 26.5 12/66 Wessetoan Met 225 bis ese see em [ie ce aes eee 
19bbb =| ----------- |----------- | ----------- | -------- |--------------- 960 == |----------- |-------- |-------- |-------------- |-------- |------ | --------- bandoned. 
(C-1-8)4bbd =|: ----------- 200 6 =| -------- |--------------- 1, 060 92.7 10/52 |-------- |-------------- |-------- |------ | --------- Parker well 
95.27 1/54 
Dry 12/63 
| 
ASG Peeeccceecice jens seslbes |Peotedeosses || esesnsce lleoosseeeccerese 1, 060 187. 3 (BRI. |e eSaaeer les SaoSsonmess |PaaseheePescece|| coco nssas 
240, 4 12/66 780 SUS ve 9/67 
6ceccl 1957 710 20 615 154- 160 1, 090 135.16 8/57 |-------- |-------------- |-------- |------ x 
300- 308 22880) tely/6 3a eae a eed eee 
354- 358 Zt Sa0 11/66 1,590 335.5 9/67 
392- 406 
494- 506 
546- 610 
OH 615- 710 
6ecc2 1959 800 20-16 800 225- 800 1, 090 137R LOGO ee laeneee seed nee eee eee ee eee Se Slee eee See 
6dcc 1959 =| ----------- 20 3=| -------- |--------------- 1, 086 136.5 5/59 |-------- |-------------- | -------- |------| --------- 
210.5 11/63. |-------- |-------------- |-------- 
263.5 11/66 2,050 Bote 9/67 
-8beb 1960 800 20-16 800 225- 800 1, 067 193.6 11/63 |-------- |-------------- | -------- | ------| --------- 
245.8 11/66 
13bdb 1954 235 16 »=| -------- |--------------- 990 38R | -------- |-------- |-------------- | -------- | ------| --------- 
TL78 12/66 
13cbb 1939 137 16-10 =| -------- OH 982 26R (ORG) Weseeacee 4) Ssresseemomerso ||BReo-ooelesosae |isasoanse- 
85.0 12/66 
13dcb 1937 218 20 60 20- 60 975 21R 1948 |-------- | -------------- | -------- | ------]| --------- Observation well. 
OH 60- 218 74. 8 12/66 
13ded 1938 70 20 60 20- 60 975 Zant SWS - ReSSeiaae leaaseeseesse-2 ie esenasllPoeae- bse sseae= 
OH 60- 70 63.0 12/66 
14abb 1938 195 20 100 50- 100 1,008 45 R SHUMED as seeees |pesansescocesaclisasosene |ieceoss|| SAscenose 
OH 100- 195 
l4abel | ----------- 226 20 69 = =|--------------- 998 55 R 2/48 |-------- | -------------- |-------- |------]| --------- 
153.4 12/66 
l4abc2 1948 225 20 70 20- 70 998 46.4 3 AOr © oe ae emis Sees eee tee || ro a eer) ane Xx 
OH 70- 225 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


+ 
; Water level | Pumping data 
Dept P panae : 
pate Reverted Diamerer a eee ; ee Feet below i Date Pumping D: 
zi d h - A ate A 
Well location at aes eer casing (feet below {feet above land (month, = (f nee (month, Well | Chemical Remarks 
y ~ (feet) land surface) mean Sea level) surface year) gpm ceL De ow: ear) log analysis 
land surface) y 
sk 4 4 - 
(C-1-8)14adb 1954 708 20-16 Bye 150- 225 992 37R LOS Ae Secreta | ere eral es el | eee 5@ pf l\aseemeaas 
229- 287 137.0 12/66 
304- 323 
363- 397 
416- 517 
OH 517- 708 
l4add_ | ----------- Ball 20 574 60- 570 990 52R GAOL | Wereen easel eacaeoease ese Neeser Ween ealleese cee a 
OH 574-1,111 
14bbb 1966 1,200 =| ----------- 1,100 | --------------- 1,010 147.6 STG ee ce |e ee | er || ee 
163.0 12/66 
14ddd 1960 551 20 9 OH 9- 551 980 32 R WO)! | |SReaomees||Saanceeeassac: ieeasose XCD | 2oseee a= 
lGecb ||/>=----====— ||) --====-==— || ---------- =) --- 22) ee UUs ae 9 RoR ee Sees ee |e a) coamemceesese) |leaseaees loos eal| ssatecase 
16ccc 1960 553 18 12 OH 12- 553 1,055 101R BGO. = |Peemeoses lees Seas aoeeees Ile oeoses loose se| sbacaeece 
L196 a7 12/66 
16dcec 1956 585 18 160 70- 160 1,035 74R 12/56 1500 = ates eee 1956 > Can Pee eee 
OH 160- 585 Ben 12/66 
17ace 1954 200 8 | --------|--------------- 1,074 100 R 1954 35, |) ===-=-====--- |/=--=----]] -2=-- a) -- == 2 
LUG KORN eS OSS |) SSS mos ome Ses || eee sees || yea eee ese DOGO mee te ie |e ee ped |e ee 
17dcb 1959 1,050 =|: ----------- uncased | --------------- 1,074 125 R UY |Seoe Reese Steaseesccass flonan s BG | eters 
20adb1 1936 240 12. |: -------- OH 1,061 91 Sey diego peers emma ape ey ye Neca a tee | |i yey el eS a 
21559 12/66 
20adb2 1953 550 15 «| --------| --------------- ONS ie aoe Ieee | eer emo \beaooeees || eel) eocen soa 
DAN) | eeaeneeeasS || secoucaces) || sancoseaess || elee-es|| saeusasesene coe 1, 020 64.9 OY NN Serear co A eee eee ane fide aee = |toooteolt saceaesse 
22bbe 1948 175 16 90g) eee seat eee cee ae 1, 020 57.8 YE Reese esl Seaeeeseoaeen |) shee SAs|| eeossall ooecceee 
1957 500 16-12 SOQ) | ssereceessessse 138.4 12) 6B) 9 eae ee a | ee ee re ee eepened 
WANK Wesasesocoss || Saeeaaeese 36. 0G Sacer a Seeee ne aseee aoe 1, 020 55.9 3/46 wee ee a ole eee eee eee ee oe 
22¢de@ | ==-==--===- || =s-==----- | ~--------=- | ----=--=| --------- === === US IG) ere. | eeeoeee& |S oc) seeeeeeecaces, [iscesocno|| eessimel| aseccemoe 
23bcb 1958 365 20-12 315 250- 315 POO000 Whereas ae tN em real ere eet ere | ee 
OH 315- 365 
23cbb 1958 360 | ----------- uncased | --------------- DF OOO ee ee | | 
23cde | ----------- | ------ 1 Na ar Looe same | oo Reece soee= |roe so oI ene ssl ees sosne 
PS) | seorecetaas || Sesatoaas || Seccesccess|| Sescece || aeeeeeeoseeeeee WjOBW ete seonseteo|| Sosecmes |Saaecosay| cossceoscomees | oteesecs eaose| soccssene 
AGNES || samssebessed| Bocecearas ||| GSeeresesee | Sea. oo Ilene see saeeeeee 150300) ee see eee al eae Sees |oesteeac|| Saneesesosones |heeces see || eo celeece eae 
28aad_ =| -----------]| ---------- | -----------| --------| --------------- WS Wr4ay ee eerara|| seceaoo. Pe Soseaee| Ssacencosaoes | oosectes|| askees|| Sesceocae 
28dbb | -----------| ---------- | -------.----| --------| --------------- USO Sete Sol Sma comie | pea aoe se smeacaca es |leeo oe eeeeeel| aecesaase 
30 add" lps ace se ae 89 (iil | eee ee a aa 1,073 66.3 CUR Neem eel | eee a SEES || Sie peel ee oe eee Le 
66.6 5/55 
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Table 1. --Records of selected wells in the Harquahala Plains— Continued 


O€ 


=| 
Water level | Pumping data 
> = -- 
Hate Resenea Diametes Depth 5 enforated Land ‘surface Pomping S| 
swell Tocation PEELE destin CE ORES of interval altitude Feet below Date Yield Neral Date . 
P liset) Hee pees casing (feet below {feet above land (month, ( ) teense: Gronth: Well Chemical Remarks 
Year 7 (feet) land surface) mean sea level) surface year) gpm ioe! ean) log analysis 
land surface) y 
+ {— + + — 
Ca sh) SS ha em alii ee) fem amie ie) Rr cial i iia 70 5/55  |---------| ------------- |-------- |------]--------- 
34bcd ~=s | -- --------- | ---------- |----------- | -------- |--------------- 1,058 87.2 4/60  |---------| ------------- |-------- |------ | --------- 
Maite 4¢ 3/67 
(C-1-9)lece 195'7, 1, 006 20-16 1, 006 250-1, 006 1,126 264, 3 11/63 2,480 | ------------- 7/58 x x 
340.0 5/66 1,180 # |.------------- 9/67 
2bcc =O | --- -------- 366 16 2=—Ss || -------- |--------------- 1,151 203.9 8/57 |---------| ------------- |-------- |------ x Well was deepened, 
310.6 11/63 1,480 | ------------- 9/67 date and depth 
unknown. 
2cece = | ----------- 1, 100 22-16 1,025 280-1, 025 1, 160 214.8 8/57 =|--------- 389. 8 12/66 x x 
JOH 1, 025-1, 100 1, 870 413.7 9/67 
2dec  — | ----------- | ---------- | ----------- | -------- |--------------- 1,143 —— |------------|-------- 2,270 Shear 11/66 |------ x 
1, 680 3795.3 9/67 
3ece 1959 = | ---------- 20. 23= | ------ -- |--------------- 1190 344.5 MAWES NeeensSeea|| = SaSescocess || ceacsssa|.-sece|| =--:sse-5 
39 Seu 11/66 
3dec—— --- -------- 1, 205 22-16 AS PADS 637-1, 205 aes 227.0 8/57 2,500 = | ------------- 9/58 x x 
380. 8 11/66 
4ccc 1957 825 20 =| -------- 275- 820 1, 220 PA tala 8/57 1,810 | ------------- 9/58 |------| --------- 
424.1 11/66 2,280 | ------------- 9/67 
4dcec ~—|§ ----------- | ---------- | ----------- | -------- | --------------- 1, 206 an2. t 3/59 |---------| ------------- | -------- | ------] --------- 
410.0 11/66 
5ece =| ----------- | ---------- | ----------- | -------- |--------------- 1, 248 414.1 11/63 |---------| ------------- | --------|------]| --------- 
449.5 11/66 
5ded ~=sCil| ----------- 930 20 870 |--------------- 1, 230 285.0 8/57 2,170 | ------------- 7/58 |------ x 7 
388.3 11/63 
6dcec  ~—|§ ----------- 640 = | ----------- | -------- | --------------- 4018) 452.8 11/66 |---------| ------------- | -------- K | --------- 
Tdcc =| --- -------- 600 16 563 OH 563- 600 1, 296 488.5 11/66 1, 950 552.5 9/67 | ------| --------- Deepened to 687 feet, 
June 1967. 
8dec ~——|§ ----------- | ---------- | ----------- | -------- | --------------- 1,265  |------------]| -------- |---------| ------------- | --------] ------] --------- 
9bec 1957 89 | ------+--- 20 =| -------- | --------------- 1, 236 276.9 8/57 tS Ss SS) 7/58 | ------ x 
387.9 11/63 360 | ------------- 9/67 
9ecee 1957 1,500 20-16 1, 481 296-1, 481 1, 247 296.4 Qisve MipSes ome) Sosceeksasees Weeatcese X x 
OH 1, 481-1, 500 444.0 11/66 
10dcc 1959 775 200 «| -------- 265- 720 1, 200 268. 1 BWARG) lomo scieme | on arene sacae |S oosecas SSC eae 
402.7 11/66 
lleec | ----------- | ---------- | ----------- | -------- | --------------- 1, 180 330.6 11/63 |---------| ------------- | --------]| ------| --------- 
383.7 11/66 
1ldbe 1958 830 20 =| -------- | --------------- 1, 158 118R 3/58 2,630 | ------------- 8/58 | ------] --------- 
lldeb 1955 =| ---------- 16 400 250- 400 1,158 195.7 4/55 |---------| ------------- | --------| ------| --------- Originally drilled to 
361.1 11/66 400 feet; has been 
deepened, depth 


unknown. 


Table 1. --Records of selected wells in the Harquahala Plains— Continued 


r = 
| Water level Pumping data 
Depth 2 
nate Reported Die meter ept Perforated Land ‘surface Pumping 
, : of interval altitude Feet below Date 5 Date 
Well location completed depth of casing A Yield level Chemical Remarks 
( ) (feet) (inches) Scene Siger alow Meee above land went: ( ) {feet below (month, 
Mees (feet) land surface) mean sea level) surface year) gpm year) analysis 
| E land surface) 
—+ Salt = 
(C-1-9)14ccc 1960 1, 250 20-16-12 1, 250 300-1, 250 1, 198 249R BOO Weesaoaeeel! Soe oso aeee Ihoeseomee|) Oe Perch seeos 
380.0 11/66 ‘ 
14cdd 1963 1, 066 16 1, 066 300-1, 066 1,183 = |------------| -------- |---------| ------------- | ----- --- XX | -------=- 
16cbb 1957 1, 092 20 =| -------- | --------------- 1, 267 316.0 8/57 1,640 | ------------- 9/67 | ==--=— x 
466.4 11/66 
16ccce | ----------- | ---------- | ----------- | -------- | --------------- 1,272  |------------| -------- |---------| ------------- | --------| ------] --------- 
l6daa_=si| ----------- | ---------- 6-8 | --------|--------------- 1, 225 263.5 4/55 |-------<-| -=--=-=-----5 | --==----=| ---~=-) ------=_- Abandoned, 
Dry 11/66 
17ccc 1958 | ---------- | -----------| --------|--------------- 1, 307 488.7 11/66 |---------| ----------~--- | --------| ------] --------- Abandoned. 
17dcb | ----------- | ---------- | ----------- | --------| --------------- 1, 288 427.5 11/63 |---------]| ------------- | --------| ------] --------- Abandoned. 
17dcec 1954 526 1622S |: -------- 375- 502 1, 290 325.6 BiG Weesseack Sy) ssaceee tems |b See x x 
473.3 11/66 
18acb 1962 893 20 =| -------- O- 559 1, 305 495.0 11/66 |---------| ------------= | -------- XK | --------- 
18cbb =| ----------- | ---------- | -----------| --------] --------------- 1,328 = |------------| -------- |---------| ------------- | --------] ------| --------- 
18ccce | ----------- | ---------- | -----------| --------| --------------- 1, 340 Bopeeerce ao Sesceee ss |peereaosa) Soeacreessces || Secaseer|| Gecane| coos Scoes 
22bece =| ----------- | ---------- | -----------| --------| --------------- 1,245 — | ------------| -------- |---------| ------------- | --------]| ------| --------- 
23bece | ----------- | ---------- | -----------| --------| --------------- 1,205 380.3 Y1/66 )-------=_|| —=---=_ <2 == || 22 Se 22s) Sees oe 
23bdc 1964 ehh 16 1,311 | --------------- 1,197 336 R 10/64 |--------- 


Le 
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Table 2. --Drillers' logs of selected wells in the Harquahala Plains 


Silt and caliche 


Thick- 


ness 


(feet) 


Depth 
(feet) 


Depth 
(feet) 


(B- 1-8)4bbb 


915 


Clay and gravel Wi. .22.0..< <1 aunteney stor ecatarotaeieiehe tote rPsrnces 
ROCK... cinerea elstefeters ata lac loreal asi seca emeoneteca toe 
Conglomerate i lwaase seer mia rota foie Constatel ol eres er shoiletaterernies ste 
Aurfacersilt andactay ae ae eerste ere ee erate lsreterere Streaks*of clay andisand a asec. ae eee ae ee 
Sand y Clay eon aavsercieceroe se ete tera ae esol e nee Sdavy hers Hard sand ....... Seaiciche eiesomenevecsts Sere ateteetarete nike 00 S10 06 633 
Red sand ...... OGCee DipseeOr RA trae Ache clo. Ca 1s eres he Gravel, soft; loose 32. ..05-:6 Acie Ondaado Sopot tion 650 
Clay with small streaks of gravel ................. Coarsergravel (rate asctineateiieels eric eee 759 
pand and pravellv cede cient cea wioleienecavecaststerete 
Malpais and sand ............. a : siane etetepeies TOTAL DEPTH sc ie ancrna der onaroate aera re 
Claya tu carcteretu are caine cv eee EORTC. WOOL 
Clay: Tauetnie ee aan elie iie asera, at ve 
Soft sandy clayiow aaqsae seer 
Clay with streaks of sand 
Gravellic 5 tore ws share ators eaters «ee nie an eee ee 
Clay, siciere eimai « slevsis aavatela rs oarescetaicexmas tesa ll eetBOe UN: M1 Boil RClay iin eae nee en 
Sand withstreakis of clayiwete siswin- nclenetasecis einer sen 0) mmLOs mn | Mnnna? OO) MiGice ye Seen na ne 
Clay Be Givacatencgace tates viessusrer oars daabAE SOG pio olor ote 125 325 
Gondvie lair Utara reverer sleet stevens tereliveesieee merece ate syateversiale 10 335 || TOTAL DEPTH 
pra a las 
(B-1-8)19bce 
lhe sites Gh 
Sand) i remeese enetene ea ey eye Homie ote ae 28 Gravely (inci wisteist etait aieierste conor eye otonee nic nae : 460 
(SUE AER cy eer an peo eke a fassahteitay ae esis Xaarleer ston cu eR eneTeVeets akon 165 Clay,with: gravely. dca; chia ees ae ee haters 522 
Gravel aaa eee es ae tails’ ieballehisva (or sheNeuatrexeRenets 168 Cemented layers with sand and gravel between 
Clay Aik Susie oie ete nolslete oe ee ERA OTTO CROCE OG 268 VAVENRS releee pisvereepecate cers Bale fevate ayaus,/srevorey eens arererare : 634 
ATID 5 ie co ahevote araeicd helo: chalga penaerateren rea erent ne eae eer 280 || Clay with gravel steal suetoteyetedsiopor<usie aveyetalsccuptenciarenere ener arane 652 
Tay; fe aueicisteteve aa aca eieuske craters ‘ote Sede 6 331 || Cemented boulders with layers of sand and gravel . 700 
Gravel nc. Sense eess hems OD COC OD COSAOGe OGM mtT 345 
Clay. sancse erateronenes eS iseleteroiaie "6 Syerstone hciers Ai 45.6.) 6 TO TAT 2D 6 Pe Hog re sce enero eee 700 
(B-1-8)31lcce 
Se ATO OO CR DIOS TATACE A DATA D PO OE, Sr gtea.otoic Well-rounded pea gravel and coarse sand, All 
Sandy silt, poorly- moderately rounded vy) .> oye er nia volcanio s&s deste s< aid Brotsh asters slsale te: Geers ete retsPere me 370 
Caliche cemented! sandy silt) oye. .see ace ce cee eee ee Same but more fine sand and Somer silt sity.) 3. ersten cree 10 380 
Dandy csilitre rete PMO Oc SOTO OOO EAC OENS Silty, voleanic, pea gravel.......... BOO DN O00 40 420 
Sandy silt, sand grains 50 percent, lavas 50 percent, Same as 380-420 but less silt ..2........sssseneees 20 440 
granitic, moderate rounding ......... a cuatecahiieiorer ete Same as 380-420 but more silt .........ccccccccece 30 470 
Moderately well-rounded sand and pea gravel, Same as 380-420 but less silt ............ Sekererelererace 10 480 
some ‘silt; . <ae netee e's FABIO PIERO DIS OID BOB... OG. OOO Same as 380-420 but more silt .......... ada at ar eVeleve)ione 10 490 
Well-rounded sand and pea gravel, 75 percent Same as; 380-420 but less silt)... 1.26.66 cs sees oe 10 500 
Volcanic InvoOrigin: 5.5.16 <<giseie eats ot ctolelep eters Ane Same as 380-420 but finer and more silt ...... Bioneers 60 560 
Well-rounded sand and pea gravel, 90 percent Sandy silt ..... Be a sheuar suave iareamieraie nace o laxaneietien/euersVersvans 560 10 570 
volcanic in origin ...... Seeacnn cas nie eeteleneis reve ecatese Sand and gravelly silt .............. 3 SOCIO S 580 
Same as 270-310 but more silt . Barchorcie PROD Mackecn Gravelly-silt 95 22sec ie a eet eole Uae eee 600 
Same as 310-340. Contained layer of caliche- 
cemented silt ..... caste slates are ier duets Shane efetuns tonete is DOLALADE PE Hise. esate Riccar oie retetave atone ciety chenereietstatate 600 


surface Gil trand Sandy were ora ste ic ie/e.e ayelcin eianerarerae 
Brown clay iene recratetuideierste stern cre a ece aioverayalotoleratovads 
Sand and gravel ..... OIC CRD RACH O CE RAS eaetenate 
Sand and streaks of clay af eerelieie 6 ake sua aeneten er avate 
Brown Clay! sisi \ceis.0/0 6 cei) soi 6 ele waray(oteais lei efaretate 


Sand, variegated .... 
Sandy clay .. 


eee eee ene 


Surface: sikt-and! Gand gy ayesia sr c.svevsiels evste eva e euere trotters 
Clay with streaks of gravel 


Fine sand'( iat creiee BIO UIC cid ORO CECH TC OIrIOIAIO Oot 
Good igrayell (itera ccscateienieiere ora 0 c1es816 ope sunifeisarehevatey ouere 
Good gravel with streaks of clay . steeeee . 


Clay with streaksiof sand) (2.1. ain ae osreecin ane mee 7 

Sand and gravel..... So taneuduatevece Sretetatervaleticsetate here aes 1, 220 
Sandy clay ai seieys)'e\ svallstecre iaveiotevanersuuisve ye OA CO DOcID e 1, 280 
Sand and gravel ......... sistal ePonstensis at ugaleei oitais (ons ue etedehs 1, 536 
LODPAT DEPT Her... cee. 1, 536 


Gravel with streaks of boulders ............... avers 1,020 
sand-and gravel jc scat drepiate werniee onieiee we eine eiereloreler 1, 340 
Good gravel with streaks of granitic boulders ....... 1, 700 
TOPPA LEDER Hos... cscs oe ene eee 1, 700 


Table 2. --Drillers' logs of selected wells in the Harquahala Plaina— Continued 


Muxturetsand;iclay, and gravel .....060ccee0c00080 Clays (KER) pee rn Sex are Reece CRC TO a baits 1, 310 
Sand and gravel—water at 180 feet ................ | Sand and gravel—medium-size gravel ....... ‘ : 1,784 
Ghayeand Ravel te sss sts leis e's tices auaiie eireteistavsl'e svete efelsiaie 

CHES? ocd da scion eo ECHOGOR FRO OTC CC OIC RC ROR ESE RC Rees eet OORE EC ATS SD ISTE voia reste sveheyersvsreiare 0 Dogo cob de 1, 784 


Clay and little gravel ..... 


(B-1-9)12cbb 


SunLa CORSA Bley. 6-6..5:4 0 3) ops aseslers teserareieie eo 9 buoooten. n6 
Brown clay ..... Biel eKer eushsvanscolve suas si sions eiariw ie axe cereuses og 
Variegated gravel and sand...... Saat deel =i ensliee a esses © 
PESTEOW FING) UY areteteyenenevin are: sss) overs. oe O86 dys-Suace lecacac an-ot 6.4 


Gravel and sand........... 4 Choe IO aR RON ene 1,500 


ED Gy GAS a1) Fu WD EAS aeovoau sve lets ese ule eaaraienal sia alee Bua Oe asses 1, 500 


(B-1-9)13bbb 


NSTAGL Umnrece tenatievctiacar sVieieie.'oceus% Moles (oleate sys Sheneratetekscetereierevate Clayrandipravell. £1. .ass.sstersevsversce DES Hote yohinr e's ie: acer eteiel ee 6 
Sandy gravel. ci... oo mie cede deqenena{oroneterenersieqenei Soot Gravel ecaisussstevereeiee ots aisvere eho hahsgenetateiisie.sney eats) eis ens 1, 307 
CRG 0 S000 6 0.0 E OC OIE OER OR HORORCE TEER DD oe oO Boo 


Clay 2G) GREVE ooopgonssopdoorsooomonnmopouoend | Nl se IT GnOr” IKON cy areU si A ernie an a ee ey ieee 


(B-1-9)15abe 


DUTIACE SANG ro ace ccs esse oa Bregetereieae (ristecenecor sy erencksrs 2 Coarse variegated with small gravel ............... 1, 500 
Brown clay with streaks of fine sand .............. 780 Coarse sand, variegated with small gravel.......... 1,714 
Sandy clay ..... eeceusTeror sts Stas ete sualtsy sttes abr apts tears fo aksnsr tua 120 1, 000 


_ Streak of clay and coarse sand..... mone oecudod HE CHIVAS) Boe teutercia auevsvareinerene sicher eragetetaiatseene tones 


(B-1-9)17bba 


SUEIACEMS Et RANG OSANG | rye vrs, crocs eevee eee seve siaieiacel aoe ecae:e Clay with streaks of good variegated gravel ......... 

NTE SAIC ATIC (CALE CNC Mer tis sve ceje are, ane. edeceve: evel aucle ere are ¢ akese Clay and*vyariegated gravel. yc. «css asses esc a's 40 940 
IPERENIENCENIEL 6 Soicecice tr neR eee Bp cksnseecenen shave tewehsione Taser aaey Boulders and gravel with streaks of clay ........... 40 980 
Coarse sand and gravel .......... Sind 6) BY UH OO ae Variegated-gravel and boulders ..2....0..%62606% «6 120 1, 100 
Gravel with streaks of clay.,..... aioe onsnerererererehesieiers Very good gravel with streaks of boulders .......... 120 1, 220 
Genavieleer. mie jals.s sialercis eis slacehorenet phat eneieratalnsiperesvaranaenses Boulders with streaks of fair gravel ............. Om 160 1, 380 
Clay with small streaks of sand .............6. ation Same as above only finer ..... eielescsteVelelaress ate ehscsier eve 80 1, 460 
Very good gravel with streaks of clay ............. Tight fine sand and granitic boulders ............... 40 1, 5006 


Mostly clay with streaks of medium-size gravel .... 


INOUE OND) ASE 0.0.60 Hp, Osa Oa DLO ORO ares 


(B-1-9)17%cbb 


DUnLACE GANG <.5:5.6:6 sis evare ceva SOLE ORO ORES CHOR  a a CERYESANAG Meee, cretepotel atorsia, svar eles Meme a sree Sie ceieiisi@nreleialaierass 1, 320 


Bune! gray sand ..%:. 620... pax shacovors chushore cuasave rerateracace Pea gravel with streaks of sand ................0- 160 1, 480 
Silty clay with streaks of gravel ..... Be sia Tau eeeiaico? ou eke Gay SSAC Ret wagers rolisis; os afakonend s 5a ous. les 5) sce oy eu olePocehorsisite. eierentie. + 15 1, 495 
Clayawithlight streaks of Sand, 2.5.04 .<s000 seen ees 


Bandawilthilight streaks Pravel a.6..¢ say store sis overs slarave (ROTVATC MD EGET Hitvenstsisasnererotel > POSED LIS OD DOKL OT OOM OEE 1, 495 


(B-1-9)18bec 


AEC yOXECOnUL cost 25 careECRERRPICRP EE REECE CR PERCH RC RS Reine Reinet x FLAP GRSANG Wereuetersresetan ws erersielioveceuet signe elonenel are Cuancrenerayelecousy cies 

(CHER oes Reet cNonodetetistevarsiasistel-siiey< ialiens:< stoneteatereieisesiehsi ete a DarkashelszandibOul ders eres aie sie sisvete alee aie relrea's.s 110 1, 390 
unexsand and clay™ rye erases eos alas sh acs stele ls saseereresa ars Coarse: SAG eres te. sree! exsite/cqisusiieie 6: lial aus) suelisie! <4rte-isteusts sca eabeis 95 1, 485 
SANG EAN ONG AVC lm eters cnccessissccts eysteinietse”<iis sie x16 <.0"sos 0: RemMentedesand raves. sen senessy etoreue- sere! sesvave erst eels ers seve seuss aes 1,500 
Silty sand ...... bases ASCE CHEERS Se TAR ee ee 

Gravel and boulders ....... Det ratatetesyateccierstencassiaren ESO kes 16S. Oma enh ey eA) ES EOATEL Soar ehanauer eee ie ayant ese iensrekere Rrmehsaer heer ss 1,500 


Surface sand .....2-<.00ee Hy ORE APRS eP ICSE IEEE Pee Coarse gravel with sand streaks .............+.. 

DSuneaksrotegraviel swith: Clays a ve-cislevere ele\eio ete sieve us. sreleie Fine sand and gravel with sand streaks ............. 1, 220 
Gilavgand timer silt se. .tristels Gus lela cteeia eters. sles eleusip a).e.a-a0e-tce Fine gray sand with gravel streaks ..... edie Oa eval oe 1, 260 
Clay with gravel streaks, fine gilt .............06- Gravel COATS eas and mremtelelaietsaisisisdsteetetere stereo a ols elersiion 6 1, 400 
Sandhewith gravelistreaks, 2... cece se se e.0.0 sso Fine gray sand with gravel streaks .............. : 1,500 
Gravel with clay streaks, fine silt ...........+6.6- 

Gravelkandrsmiall bouldens= specced crate ae ars waves ovens FEONCA TED) CPA yh coake pavrencolesarelanexeleeter diets vevevontnaronevéunas) sovcavsie 1,500 


Clay with streaks of sand and gravel .............- 


PPOPBOM Marstrr cete oareie ores re ser euets Lelie SRC PECR SOE ERT Site eete rare ene chante a tees cave Save ee eve eats ee eats a iorere ree 

Sand randenock wars sccers ete ve cn oe ce aie ereveicieaiens 81s 8s ores Gravelvand rock 2.415... Pa RaceracrysOtntn MORE 1, 105 
(ONEWT. alists BOC ORCOCR RO OE REECE DRACO ORRONOIOLOES 

Silltedeveratsteceene eteieisie eee Ai. Gk BORO ROC OI OOOO TOTAL DEPTH...... eiakeca icicle oncrarsreiieeeiolee ike ot 1,105 


Vay atone ateten Voretener sis ots ret sy ohecele ave. s\eloial Soleo alace sas svere:0°9)s 16 


33 


34 


Table 2, --Drillers' logs of selected wells in the Harquahala Plains—Continued 


Surface sand and clay ............. Shatehelens ela eenataele 
Clay and Sans, cy.) bani esttet hava ee ares Ht Ac: Oe 
Sand and rock, fine gravel ...... eleva, silereeteralovareevatane 
Fine sand, small gravel ...... at allovotobaretatelatal cleliefatesetione 
Hard pand, smaililigravel q..uscee ne oe 


Supmiacessand and gravels. aoe ee. Weisiere satiate 
Sand and gravel! Tjse. « saiceie av e\iesiat'ai(a\ ee ie'ts [opal si exelie exte)ie 
Cas ays cb tevers SAO OC OMCNCIES OO 21D Cue MEMEO DIO CE OO EsCereo 50 
Clay with Jight streaks gravel 25... a... csees ces 
Gravel with sand streaks .............. cleats tasledere anal 


Surfaceysandivs § cress wien evcsvtsiern: - 
Sand and grayel J. cas .e. ss a nieireeueu eve terele ecetdiseecatelenstcne 
Brown clay with streaks of fine sand 


(B-1-9)26cbe 


Red! bedjand’sand gravel! ann. ade ach 923 
Red'bediand*hard sand) gravell a..9s6 7 puree ee 1,015 
TOTALCDER DEI, vali ecte adie 3 rekon ea ees 1,015 


(B-1-9)28cce 


Decomposed granite with sand and malpais streaks .. 
Gray sand with gravel streaks............ sustialatenYetlote 
Malpais with sand and light gravel streaks .......... 


1, 020 
1, 130 


AONUMA JODIE ANSE AO eae ae 


(B-1-9)28ddd 
——— 
65 Variegated sand and boulders ........... olay statelelerelete 
120 Hardsime spray sand va. eieier eaves a etelal erohatetsceletones a 996 
160 
300 TOTAL, DEPTH ...... Sacbouone spenenersievelotetoneiensis Sienertehe 996 
)32cce 


Surfacessilitrand: Savd\ eee, sieve ete ce eeree eee cermin Same gravel with streaks of clay ...............:- é 
Sand with streaks of caliche ....... coomdannat Streaks of sand with some boulders ................ 
Sand and gravel with streaks of boulders...... Same as above but fine and tighter ........... a ae tae 
Boulders with streaks of boulders ......cecessecees 
Very good pea-size well-rounded gravel ...... DOTALVDE PLM tye cmiee AIG ao eParetet teers Be horED caate.o 
eS alll oe 
)34dce 
I] 
Surta cen Chasis. c-ayensia adie slebes, Gisraie chew way avereta Sete earns 28 Sand, with streaks of hard shell ..... BrARCUG 0-0 0.0.30 oa 
Sand, Prayer, And Clays Jo). risysaiecoriemisve sete ereopeieisa scars 148 Sand, with streaks of very hard shell ............. 
Sandhand! gravel: seiccncae scree ness etorsenetectes 185 Sandtandipravell Shine gia ce aimee oats ae on 
Chaya der tetas Gate Siem araleue he (ea aaee ev ete 195 Sandtandugravel .y) core worerkeve al ee eet cae 
and SIG RAVOW sire cceiarer eta retasevere ov etronnieaters Glen acvaenat ere 330 Sarid) Sy Nor.| Soveraee st arateteee one ces arene nae cree cua eee cee nT 
SANG A) wtetecl siete ele crane ee ees Sieratda. Ajai cee a teOT OL eREUOTS cage cuss 391 Red’ shales cui. sramys aces Cen cae ieee ee ame ne 
Sand and gravel, with a little clay 480 
Sand andor ayelocr crscecrayaveveceteeeoterar tenes etree 568 LOA LAD BPA Ts a /ueraniclanrsvctoe arena sid cute oeee he 
4 a) | eee 
(B-1-9)35ded 
owe a 
ROPSOUML srdrdercuececte eter iete etter CNG cer etac actor. orale 30 30 Sand, gravel with streaks.of clay, .i45 sees eeeisne ee 
Shale “andl Sarde ervey. tssreves aires eter eae eucee 92 122 Gravel and clay........ tatfelististcarish alle. st ane’ p iowveyematelowone amon 700 
SAM 5 a evn] sas osiastalee Ge ayonetelereteeeereneyatsrale shetenetensi tiem wiorece es 18 140 Clayreiatet als. che Pevayer errata Smoot GO Botico DO GED OO Ge Cac 814 
Saniditaridc Layee eewaesic cpanstele oiettens atets ketenes SEO 110 250 Rockvandielaye 27. saan eee eee ROC Guteced Sdeo0 875 
Sand and gravel, with streaks of clay .............- 75 325 Red’ bed’ and! thin shellisof-red rock 5 .........00..08 896 
Sand, #oravel wand shal esses cyvecctalae rc aeteteporeterorisiens 75 400 ASH UN oy 21s ERG Ay OF c8O.0 00:0. OOO LEO CEOS AMID OED hd OS OO Le 
Sand ‘andi gravel -\ sia creatarodcels) leds aie siaterenerete Meaere pe te oes 60 460 
sandvand) red Ushalley (ey. asians. ser see cei ene ee ee 60 520° | WLOTAT DER RHO ira arn ete titeaciete cise rere ere ee 
Ae 

(B-1-10)leec 
NOP SOUS es, enoats severe stata ete wareratecs oceip sr onetete alereiae Chewerese Clay, small streaks sand 
HARGIS And® s.r store stasever oat aieraks es ance AAG SOO Gare eras Hard “sand 77fefers oe 'i eferee os 
Country srOCks Aira wtelevs one shaloierersters tot atepcueveratee Bias oareeal ater sifa Boulderibed ie mecer cic aie 
Sandywrclay—— hiram tt areetaren © ECO AOI eat 3 Hard sand (.sccverarsis si mcreye 
Sandy clay—firm ...... Seavetads, o Sror aie eheleraoratetely etree ISOOSER Gand vise ersislereys/ ele 
Sandy, pesca es SOE OG OF OE Atood oboscn cao é Sand, granite... . Petes 
TIOOS EHSAN Genre cece deste poets ford tee ayoNelte 6 BOO oxic ope DOS BOulde rs aardeleie sereiers sea 
Sand, streaks yellow clay ...... ate 6 aiayavecate c Granite gravel...... eanens 
Sand; clay.vgesc-cce wave aula, a ais aia [Spoventexe. eho euarainte: ase any Granitelgravellia. ier 
Sarid Wess orn Here cle eresahers etelsisinic sta -e< Denoanco Sai ecverete Granite at 918 feet. 
Sand, streaks of clay ...... Aer es 4 wreataieeietacew diate 


TORUATG DEST fierce evercuele 


i 


Table 2, --Drillers' logs of selected wells in the Harquahala Plains— Continued 


Surface((?)) 2... ate isuaViewe te tepevoneverecere tats 
Sandtandigravell 2... 0026505 erstaedete 
Sand and small boulders and gravel and streaks of 
clay . 
Sand and clay .. 
(CURA poot coon G00 ON OOOO ae 
pand and SOme Clay ....60 ss 0 60s 
Gravel. .... apetenitereralier sts. 's 
Sand and some gravel probably cemented ....... 
Gravel .. 
PAS EORS ANC Mersrare chore ett ieie ola. 5 076 
(CHEER cla inw ceo COCR aE CCR Oe 
SANG ueetetarcierers oieie ce Ac 
(CUREGU. cog no boo Go ORG OUI aa ee araelistalisteteietelel/eie) etelete 
RIAA ESANG 5 ace.ere. 0.6/0 
Gravel sce 


orn erccere ee eee 


ey 


CC a rs 


CC rs 
ee ee eee eceesecee 
ee eecoe 


eeecece Cee eee eer ees o ere esae 


Sub AMGN CAlICHE Rie elec ec.eie's «6 se cesoceece Stas ste stone 
DIA) BEEME oportcnd GOO UD ROOD UCR OO Ocean re 
Conglomerate— water ...... Sreleisisia sc 
Malpais ...... pUsislelel steno voustere ee pistes eheraliatiellertierere sisreterete 
Conglomerate; water Dearing. <0... 00sec cesvesens 


Misha C OES ANGCAN GN CLAY. fer cifes) sie sie tile 816 6 aus wise 6.0 avec 
SACRO ULC AS PATIUCLA Yiraty ra) sya saris Ges. G:dkene sare ese ee dere oes 
SMES COMMUTE MG ETIC sca calcssc0 5)" e)id ststerieheisueiaslokgi'asis) Sa oueia ese 
pineaks Ousand,. clay, and gravely o:.¢ souc00 e000 00s 
smallipoulders and cement gravel. ....6.00.e000000 06% 
Hard rock and big boulders...... ehoiiedaraPateraiteene’ stare ateee 
Malpais boulder and gravel........... eiedenonetnretetanels te 


Surface silt and sand 


CrigtVeIEANGCUCALICHE? a.c)s\6 suave ee wee se oe eecciag pe redtaseenerelts 
ChavawiinestrealavofLigravel i. ihr se4-6 6 snaeaele es ees 
Gravel with streaks cf boulders........ Rieve leisy ensiteceters 
Very good coarse well-rounded gravel............. 


Topsoil 

Sandy clay with narrow streaks of hard sandstone. 
Seepage water at approximately 90 feet; water level 
BinZ OO MCCL i ererateisls 

Sandy clay and some gravel 


eee ecco ee eee e cers e rer recces cere eee ecco 


omer eee eee reer eer ese reser sene 


Sande ie. weak oe Dte Au and piettaVelis triers Whats Venere nsterote os 1, 481 
Hard sande ae... s.- eielloluteileseliehelielip revere eilante atfaurelfatiolione hoes 1, 520 
SBA. 6 55 Degas kee eaters elsueseN? oie eee fanelierenarobel eral eae: onarena é 1,568 
Sandan dig raveliaas cyeseaiacerorne a Pebatal afore etaerelstevsieterate re 1, 620 
SANG aicerarte ew eiveis! axe stere OD Car cs0 fohote (elie: eiieiiete {sis /oneceas teeta tte 1, 674 
Gi AVOL Te taree erie tac arts sehacoresivere estes calla siemeiute: Maret senatesie ets 1, 695 
SHE RAOIERT Ae gece haut th eteteuere Bien s Love siierls.s sais spews sere ee ailke 
Dandie navellquartz) uy. citar eres A ra 1, 787 
1,012 Gravel, with streaks of CUA Va oaperciens ppasedeharesistontiv se Wace ots Peron 
Pode Sand and gravel with streaks of clay ............... 1,919 
ato (83 Gravel with streaks of hard sand ..... eRe teKoied eiera iste 1, 962 
i oake, Sand in hard streaks ....... aera tateiete verano le atecs wares 1,999 
1, 239 Malpais randiqnants vcs leeutiseut eterna set chance ees 2,010 
17330 
1, 380 ROTATED HET) Sapicerererster Reiter sete he <resd arate mare avers 2,010 
1, 446 
(B-2-8)17caa 
150 Broken conglomerate, water bearing ...... eee eT 250 1 SO) 
225 Sandy conglomerate, water bearing ................ 250 1, 400 
488 Clay, streaky conglomerate ...... HOC OID eee tie GOen 250 1, 650 
750 
900 ERO EAN) By HIVE yee. a ea rae LITHO. CROCE RO OREO Ree ere ie 1, 650 
(B-2-8)17daa 
irs a 
85 Redesandsrock and sinall boulders: Guvaswnissecne+ ase 20 420 
220 Boulder syandeo navel \ers:. cst etes co erersieieratsieuere Re ORO 30 450 
225 Redesand rocks and howler ic. .ccvscsescicleneieecovcwenenete 20 470 
280 Malparsbouldersandigravell cy c.a nus trem ote-syeaieisls eueveislcuse 40 519 
300 
320 SU Fis Te nol) Es Ee Eales sat atest ecetsav aver etora ate wuone Ses ie oes CIO ee cae 519 
400 He 
(B-2-8)19cce 
20 20 Gravel and boulders with streaks of clay ........... 
80 100 Red and black malpais boulders with streaks of 
200 300 PT AVEl ge ares ndefaneiiosiar ear tansus anaierere rene inss tare rareeeteter eles es) one > 
200 500 
260 760 BNO EM lO) 2) Zi) s Gey aeerernoncecn cares matrices Bitaterit teste tovscstrerter ete velar 


(B-2-8)/9daa 


10 10 Clay, egravel, mandismall: bowlde tices, esatslete) creole otaenete 
Malpais rock with broken strata ......... cance fell oatieta ace 
Broken malpais rock with stratas of red sticky clay.. 

240 250 
440 690 NU OMEUU DNS EAM Sh 5.4 ater exces eva penieoRer sttonerent ny aOeNs tote) spaniels 


Loam and caliche 
Basalita ements ics PicRskeder els leiisteretarstetersbeléietaceteicorislieie edsvere (eile 
Red cemented conglomerate .......... 
Layers of white clay and conglomerate ............ 
Cemented volcanic deposit ............ Wiepectiesciexeletene 


oampanidcal) CHe prrcrayrtey seca cei dcsVnlnieseie wie viele abv eis aie eters 
Hlardablackano Ckacmy aries 'staystelsce fversia; eis 6 aise 06.605 6i6 ees s 
Cemented conglomerate, small streaks of sandstone, 
about 1 inch thick with 6-inch layers of sand 

inde rne ath mer ataictsy eo ee cesses 


ey 


Surface sand and silt ......... Onenot 
Clay with streaks of gravel..... 
IBrOwnyClayits cts cstse ates ess 
Gravel with some boulders .........e.ee00- 
Black volcanic formation with some rounded gravel. . 
Coarse black volcanic sand and gravel............. 
Hard red clay embedded with black volcanic gravel.. 


eee cere 


(B-2-8)27baa 


Layers of white clay (sticky) and layers of red clay 
with volcanic rock ...... Plo OY COMO MOzRO UTE SOs 
Hard formation, red in appearance, at 868 feet. 


TO SEA Te ERR Wh Foe togatia ais oleae 6 seus suas’ cats eudye-d\e fos ececese\eye.» 
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868 


(B-2-8)27bba 


Black volcanic rock ..... 
ie de Clayman aremraieretererotsyesehcesvarore reenter sass tevarel een eics: silts 
Gravel with some clay....... 


LG) AEST) Es SES racaye, eseileys\ sievauer oveusie iersceneleven stare eva seus ereu's 


(B-2-8)29abb 


smalisvaniegatedigrayel, y..q steele leusies POKOSSOOL 
Red clay with layers of volcanic formation .......... 
Coarse variegated sand embedded with boulders..... 
Red clay embedded with boulders’ 7.0 ........00+... 
small variegated sand!) 1. jc etclerercersicieterece ls SGD 8 oto 


PO TAT DER DM iye;cjsvs 2 a. sysierenone 
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Table 2, --Drillers' logs of selected wells in the Harquahala Plaine— Continued 


Surface sand ............ #85 aie (ore ‘afehieiens/clteioiaisieiscelarcie ies Aly RwOO Rs Mee Teal pals Ameya carats trerevenceruniereteieiaiet ere etereae ise ietcneie ys 1, 000 
Sand with streaks of gravel ............00eee0- sea |} Pek O gre BOR Rs Sard See yaya eeetatate oe ais vevoumualme teres eekelaasi ers ano c tes tere 1, 120 
Gravel with streaks of loose sand .................. | 220 | 480 || Gravel with thin streaks of clay ......... sete 1, 218 
Very light streaks of clay with sand and gravel ..... 

Sandvand: graveliimsts «cistie de cree edhe sisieiaie lelorais eeu eos || weSAOmen| |) ROMATs ©) ap Hi re earrsiate craks dealers tietarote ersten. 1, 218 


Sandy clay, with streaks of hard sand ............. 


(B-2-8)31baa 


Surface sand ....... a (owehol sfansrapensvouetorermiste eseitetaretetedette ts Mal paissandi gravel. ccs sncatasamerers torneo nec erie KO 

Sand with streaks of gravel and clay....... schoanos Band) .S.vompata cine sure encees fess aida GO BOOS GIO FLERE 1, 080 
Sand with streaks of loose gravel ........ BCA oO Hard sbrownrclay ). macys nanos rRatete Weuatote lexe ae 1, 120 
Alternating streaks of clay and sand ............... Variegatedisandiiand gravel” 5 crisis sce ste seieie ee ee 1, 200 
Sand with light streaks of clay ...... ote iagaretioxol ciistete oie 

Sand cand istreaksroh grave kus. ance ean mateven ies art TOTALS DEBUG: ta\sra sissies aeyocpeve ihe cere acorn hien eer 

Sandy clay, i...225 eioneetetaisie ohare sie atiavfel'e toKoiieXeiaiol aitesaeds ol eis 


(B-2-9)7abb 


CLAY airaticacctartarenaaaiehete ce tetereianis sitet Seagcovetatebenener siete . : Sand—=waten sand! 35.7. cers acueiesceeloreinere sei ee 


Clay—watertsand! 2.5.2.2... EROS OS.0 CROSS COE COC Hardisand vaste vernnercrets . 
pand—water sand! io, 5c iesiercalene’e 


Surface sand ...... Suaida fata tohartiaiteiousnate leyevaleeatate wore YS EDO S80 A MB ROwni Clay gar) canaries swetel stoiatslevetere coi res ueier maevere ero 


BrOwsn Cl aly srs varsyucece operat onavere teres voueueevalereeerametenmen egereneneyeret fet SAO. if) SOO, ill SSA cote se iaxahersirey oneVeotesons tare yewete on csenio taney ah ebeuen onaiu enero eoieastemers 
Sand and ‘smalloravel. tat .ccaa escete cetaeneretene tere eioletereps OO OS OR OTEK OPE ORORT On 2 THONICHO, CO EUD CEyS 
Brown clay ..... SOOM OGOC Wi aifetere hstereter et etels Hervretemerse |e HUST oO LO)) eiBiuish=colorediimal pai sera. 2.cnarererse cicteietotetene oratetoneietaneue 
Small eravel peeselecis ne oljel he lstatetaitalots SOROS srefatsuetst ane 
Browmiclay a. cite cere strc oetencincrere OEIC Doge enbh 


Grayi sand” Mon. vistors s.ccnateers eager sone eroee eee weir | | akeom “t)  fOO Ti) TOUAIg DESDE. avetette hte iat rate Sele eT ee 


(B-2-9)1l1cbb 


Surface sand! and, Clay tassels ssele sale c tuvav eusitatierstecsaveredarce 80 Coarsesand) red.and black= yi. are ante eae ete 1, 360 
Brown (CLAY i taccve,draye,ohoioiedslsisiecs o> al eakege eine miststetel stevats Bick 80 pand withvstreakisiol clay. nvr atelier titre eis ere 60 1, 420 
Brown clay with sandy streaks ............ aifaeicatetsitsts 300 Variegated jsand 2. )...50.05 0005 stelle) aiferenstspexeyere ec oveusretenete 85 1,505 
Coarse sand and streaks of clay ....... MD Poet (HCP OLD x 

Varregated’sand and gravel... a0... es eee Sioielarsucvarts TO TAG DEPTH hits as Mere ae ete teres BE OIG Sec 16 1,505 


Pight fine sand ey5)3.7. waiecee SOO COMIC DG 


(B-2-9)13baa 


Sandkandy prawns. mops a.c,creisdevreuevereverer ae sai oun mtetexsueuensre pandeandy gravel 4 ecu arenes oieree eat euetecn otaheleteretel ene 445 
Herdisund, some gravel oo. access mes F sieyerensys ss Cementediiconglomerate arin aa cree eee 10 455 
Very hard dry sand and clay......... retilte ae dueoate Se Hard-sand and! graveliciwe ssc otc aide se ee eee 30 485 
Sand, clay, and coarse gravel ........ oe ie akeratete sore jats men | EPO) FRAN WO MPR NC aye vere. sPapate fel ccierelter atau uane corel eel alishaks ei eter sect rset eee 487 
Coarse sand, streaks of clay ....... onttttate aieaie ait Conglomerates ..i.2 5.0 ace muerte are Seite eee ce eee 4 491 
LEHR E Fidta cero net eset AOS Cpe aC ote oe acaroialexstarereteeens Clay, sand, and gravel .......... Seats Seve Rees pete 10 501 
DANG AMG Clay ce aya, asks laavatie ote veselteyio sapere lev eteleneletevarerenetoucle ate Cementedi conglomerates ncteverisiersitetre eee ere 504 
Dryiclay, hardier... FF CRO OB IPI OK Dao PIC ONTO Sand iandjpravel ss... .héen seversnenic SAR aAAG operated raratoverstelers 514 
Clay and gravel ..... at oy #\ Basen ws ate Pore Goin ahetonenciegs Coarseygravel (i006 seen HO re eiCoONaIA aoaite anise 550 
Water gravel and coarse sand ....... DIG Doo. Boulders, gravel) simniss-encre = OE PRUE ClO. ORO OL 600 
Malpais, hard boulders ............. dierootor oudar SEN ae DE Wie: ARE ERR ICREN Are 5 ACRES ny Sclae co Sorte area 603 
Wash gravel ...... SO DUC BETO OOS Salalevalaisye Roeinroo BK 

Cemented sand and clay............. sisvs.s-areinisisisietens || wrou |, 420 08 eh O WAT DE PIE a acteteneere akon ts SCORERS Gece 


(B-2-9)14bbb 


Surface sand and clay....... Bi ROO MOIS cht: fediey sis a Hard sand), ices. OO Pes recoricec Niviere tase ax ersieue sans Bip 1, 250 
DANG SECC AS CLAY pales vere oiere sie ofee"h aie Diatesie teerens RO Gr Sand, streaks conglomerate with clay streaks ...... 3 1, 350 
Sand, clay, streaks of gravel.............. heres e Hard brown sand, shells, conglomerate ............ 1, 449 
Sand and gravel ..... ete cies wan «6 Aalas 5%. scavale Malateteheee Hard shale, streaks sand and shells ...... Romie tat ri 37, 1, 489 
Streaks sand, clay, gravel ........ ios tere ehecoxsiecene peters Very hard brown) sand ech eile. hilo etnterotorreeialneiels 1, 530 
Cemented gand Jubowlders! a. sess eu ees ce oe cto 

Hard sand, streaks conglomerate, small boulders .. FOTAT DEPT Hasta Meee et: eRe SENT stets ates 1, 530 


Hard sand) streaks bard Clay. )s2cc-ccys saw coe arene 


Table 2, --Drillers' logs of selected wells in the Harquahala Plains — Continued 


(B-2-9)23aea 


ERC OMB CIMA rater ots 6) ely loss 6a ois. ¥ © ois 26's 1 > ond -d: x abahaye eae Sand cand gravel. oie . cc:solesokorsiecsecvon ines sdaloterstatekeratare ane 1, 380 
eicd SEME CET ECR SD PEASE EN cao: a 6's S65) a6. 0:'61.8\9cox'w. 0ife 8 cm otiatia¥erra MU gtaNloto Fine sand with malpais streaks ...............00e0 1, 420 
Fine sand with light streaks of clay ............... PM FOR eee Sosa tee eave susierete ete air Ngactoitetet's tara talal'a lates ea" ete 1, 500 
Sand and gravel with streaks of clay ............... Coarse gravel with streaks malpais................ 1,540 
Gravel with malpais streaks ........ ccc aeecens : Malpaig. . oer u-5,6 0 s'ecsrn is Dis Salen tates tatobel's lelle fete algle tx eiete 1, 660 
pase RLMREA SEA OL 5a: sina 0) shicr ai side 0:06.61 .6,6/0 v0 io us BcAtve x sue 

Malpais with sand streaks ........................ | 280 |1,220 || TOTAL DEPTH......... eka ha tallatatetamtsca ta hatal voice Woliderete te 8 1, 660 


DUP Ce BANG|aNG STAVE]. 7.1.7... le e's de ss ceieel's od eae Fine gray sand with light streaks malpais .......... 1, 120 


Fine sand with streaks of gravel ....... eA ORM Fine gray sand with gravel and malpais ............ 1, 200 
WOrSample: fo os Fis css Relais mreterate vets s/o terere eieie sae ets Very fine gray sand ..... Bad et ateares SB Ruaio oar etetaradatatatels gues 1, 260 
Clay with gravel and sand streaks ................. Sand with gravel streaks ........ Sane terete lp Seas Neca eis 1, 380 
Sand and gravel with streaks of malpais ........... Gravel with sand and malpais streaks .............. 1, 506 
Gravel with sand streaks ............. Sno peace) Bie te are 

Malpais with gray sand streaks ................ Say POM G/N Bas EN) id 2 (ay ae Reem aa NE AU tol he act Cele See ae a 1, 506 


Gravel with clay and sand streaks ................. 


PRRs ON eter ee eee ai ole 0: oie y9ca\e;s0.'suesers) wr Graxalla bye 4p ailesevel ee Redisticky clay 56 asinuas Neue lilo: Suecvoubestetass Bal si cee co mee 1, 045 
CLSyEANG STAVE) oi. costs eos Sopmeis nome Maan ace Black rock and gravel, ;...2<cliines 6 s<a'ss eb ulnis wate ste 5 1, 050 
ROG ESULCR Vi CLON oi coy ie to sere nsrapereys meahey ered ersitelis cergi/0s. 65-4) =. Clay, some small gravel........ stagigtaatele Saete as alata 100 1, 150 
Sandy Clay wcities... ap erse ots Gogeiwnchs ai ata lans ay eicay ob wteige’ Sh Siew Sticky clay. se .cisermele ses eas aire ble whe Gcreneeon sue spied rele 70 1, 220 
PUCAMBUIORVCIR Visi 55: 40.00 «3.0/0 «48.90% 8 “pa vero Gs tor Gravelly clay...... SusHeNohatbissel iouies Biase apie wks panecaavs 13 1, 233 
SER VA Vase este ee Helid tel ay.chisiay's/'s)ehd 6h 6).6..4:0\ 60 Sileduace.e.esasere:e 6) Sticky clay: Mkts ss wan s> ripe ail ae A Pee ees o7 11 1, 244 
OIA Ys erste aiieieiis tclehecs 3,56 SERIO techie Septet Sa Rar ee 200 Mardigravel Sie wuseseans paeponaasintcvs ois Usenet Seatac tense fan eranses 12 1, 256 
PATIL IGE LOCU WRLC E 165 aiqse.iais\o buses; ace acya. e-kvare/ ea) -a.0 aa achiie: 7 GMa a NAY Cd varsseee, orasiyou saci alsrone pansiie eu Mel eaane hee onionterayita lin ave 19 LS) 
ete tarietazaackace oceilaseus Oe) Up eens sa Leng Sila Foriale atone werehoneiedsys 13 Bticky: Clayion sis wvadio ee iinalnicn ote Oigharaientette pee eee Sy 46 1, 321 
Sand, clay and water 100 feet in hole ........... mol 7 Black gravel and sand ..... SED RCRCICD CAE) CAV MCS SCEE PREC RA 5 1, 326 
RETRY anek she) sis nasusuens 2 Rees eras BER ou ue NUats F setae Meher ce ace 17 ROGAN eee cee los cosa Caratis us fetes gat(auv brs satel SOc aa ess a so aie Sos 1,351 
BARE SALE icra, opel aiia ies 430. 6 elepetetteteiieiednisueleve (ete an euer'e, fat fen Se AO Ae aaa nO Rare a ele aetna lama ioleisia ose isdn oie aida.s' usa Gie Sale 1, 365 
PREGEBUICE CLAY 5 ois oca esis oe .0e 0 0 Seana ete ge onan sssisianisys. 676 CB) Ola a Ie Reelin aroun eee ete tr te ieee us Mia ane sHeIAU Seve sates senpunlinunyocessus asus ies tele 1, 461 
(OCICS AI SR eee ae Bras ays sais Lace at eee aera 101 Bole sl|TReduahal pwr acres. tare gem sate ye ic. cigs wo oseneseeiaw aw 1,474 
SENG 5 ais oye ince, « Bip oe OO ees Bie Wredoie sees Cieuvisas sie yavalcetie:fageie AE WSO OO i PMLA rece era vegnuatscolsteis cia shiva, Glin eve, anata! Bhai sts: gable asta cash sale asus 1,535 
Bandiviclayise, «aacudls « > Pe a catae te et nace sient iate ese dsiistis eeruacsts 63 Giavenlvaclaye Mardi... ccisiscs p pivigtete binge ominn eum one 1, 590 
Sand and water..... crtlicec el See Seer) easiest ceisie Perego R Clay, aidayelensunarweitarsia ve Ssasreyiasioits Reworin salve Sonal |e ol Stee aaa kann''e ieee rasp ws 105 1, 695 
(Soe Ae oS BERENS each ® aie sp SACRA eT ARS Brae ay ahlaliaalss 25 Black: Sand! veri te ecrecsie ieee csi ere cce Meigs Oi iore)e stecodtes fo osice ey 3 1, 698 
SHURA VAMC STAVE fy 4 gee tale aie dud a. sersice ave. evs Coertcr BOGS | GOD Bee Clay Toetayesns avdehsahatia Yat GUGHa) Stipa’ ‘olka sg, ea tayionataPayrorene engi ote Aaron ge 1, 784 
PRCGPOVR YE gh ei ateag as. Sieane eae oe OMIT TELIA OE fe Black sand (la Sie SAMO NTs Bans 2 eR tle Rede ee RUN 1,787 
Bane Clay, GTAVEL si. cecsws cece ss Maedeiwivioiste ser eteoreteta: [PN cde WENO Adin PCE War he oc macamuatnant anyeuetaa sry etna rai enena io eis raacnlarele-aen ee le & o¢. pee 1, 810 
Composed black rock and RDAVeCl ounces =, 42 vit .017 Black sand hard (ava) o.oo. 6c os DR LA icete eens sie ap 1, 820 
Clay,andigravel <.....¢6 Bee erane ae aeararare ear ahs ote tacnire neha’ 

Black granite and gravel ........... sae iececeyeleneie es) ©) i | wees Mah OPE Ciba, QUI esa Ces hay RMSE MOR! cag teile cp.co) Sie) cris sie vine ihe lis deed 16-e ate 6 cao. dce 1, 820 

(B-2-9)35cbb 


GU SOU rte cress tee 0 HON Cato OSes Mae erereimiere Mie ere ier FROCK iu corehescrecaveteratlats. eee ie tone coMars Giese wis, wie Se wise ee ors 705 
Sand and gravel ..... a aests sieve) aie es SOO Coe Ce Cte Clay with gravel— some water .......c00c0cs0n000. 890 
CCN Bie ee ene Seed Rees avons miaxenc tenet szelivts. torre ocous, 1c) ateusncue Gravel with large rocks—good water..............+. 920 
Gravel—first water ........... PRI He Tig as ols Hoe 

Clay with some mica ....... Can Choc d 7 ROR oy MNO) 120) By 8) 8 a2 8) 5 Utes AS eR PRE REE Tor ae Caaf are ara 920 


sand-and gravel ——Some Water .4.6s.0eccecceceesss 


SOM Gg. . citiriae 6 Belle sae ens. pisses <i 8 carers Brena Aa een ee ner 


Cementediclay sandr AVON sila cos-cowuegessiineie ues usseyeuresniplo ven 530 
Cemented clay and gravel ............- Perea TE ee Sand and gravel......... aiace deneeede Sugiiuats ale oos pane a au cate 542 
Hard cemented clay and gravel .........sc0cceee0. Cementediclay andigraveli, us cass oesiee eed snes 554 
Very hard cemented clay and gravel............... 
Cementedjclay and gravel .7.....606...2+0s0+se00s 0 TOD Al DBE 7 oaatsaso ext mete teeeiGr ons alate eae Me Toas sh gira siiela ode 554 
Very hard cemented clay and gravel.............. : 


Intermittent streaks clay with streaks of sand, 


Ay MUOBT A Be ANN CHO Sekar foal cevecere 1s ve 6) ereiislaisveversvecdsensveven’ 
gravel, conglomerate’. 5.455 n su es sis eee 800 


Peta ACL AY Nee wee oea sce sie cies ojos e's 6) acarellS/ Aas 8 hap sie ane 
raleoravel tad BANG ois sc 5c .cueis.oue 66a eve uncies w 6.0 be ate 


PO A AD ESI Met oi cous aususieseqsisaates 45 op isiislens kate 800 


38 


d 


, Table 2. --Drillers!' logs of selected wells in the Harquahala Plains— Continued 


Malpais sand os 5. ssnc6 es aqatfo foie, dist ete ier sveyseeleys lagexenayoys 
Silt, sand, hard streaks ............0....-. BOO 
Gravel; tsand Mbould erage see. selects ee a5 


Gravel, sand, boulders agaifeisiaieinie ale ols ioleue sierspelatsionersiete 
Malpais rock, quartz rock 


Sandy, soil) se skoxetevetoscosdeve oie asec S005 SEO OOO Ee 
Sandy clay 7c ac atu wielensveh sels shove to lsisiiaysieusiaistausiate 
Clay andirock .....5.....< alsveral(ajsyalola ele) ejeiajacqatsveieinists tere 
ROG: cesratescarchers : abolish wre seva eiielis sl svezcvs levehenetsnere 
Loose rock. First water 60 feet . BS0o COON OCn 
Clayiandbrock’. cscs ee meee aiene\‘eiistlejetel ofeleleradeveite 
Loose “rockio.. 2 <mk sa aancniae el sasvaneretete scene coneteniretels 
Clayfandirock nem arava mee SOoSOon oom 0 


Alternate layers rock and water gravel and sand. 


Lots of water in hole ............ eral iin ace al Nonataiieste 5 
Redemalpatsmac ae ccaesani ere " mie leSela eieceustarsce 
Hard red rock and lava-looking Fock, miavateienere cidtuide oc 


SOU sire oe eee OF Ou CS BORO ORS ale celoveial teacatereratetete 
Caliche: faeces st acne OOOO CIC mC Ow alicrerereseievecevetae 
Red clay and rock ..............0.... SOO OUCH eiale elie 
Ihoose rocks (water). gene are eee oelgiemveen Tree eee 
Hediclaysand rockwar sain see *ateliel suelrele lene enet afevelers ete 
Looselrock (waten)'y. acme nat ate nee ae arerenisioe se 
HedsclayanderOcksn = ete te Siehis (ete serals jeletaeteray leyerevals 
loose rock. (water) ..seccsee ste. seatre foul a ererote ates 
Red clay,andvrock)... 4... +20. viselejaieie%efoleie eValeiers enstere 
Loose rock (water) .......... Pista aha tae siete eneterane ae 
Red clay and’rock ...:..... silat ois jabaroualvors aie ieust ene Suara este 
Loose rock (water) sci anes seen odbhaddavdoeuoue 
Red clay and rock ......... SOMO O.6 en monoocd Hunton 
Loose rock (water) .......... PIN OU OOO COORG 
Rediclayzand rocker meee ri rer ae shevehenenseeiers 

Loose rock(water)qjeacaese ie eee eee 


Surface sand ...... H6 0.0. OID 6 BOO OO COP OO BOO UIDGOD 
Very fine gray sand, streaks clay ................. 
Hineupgraysand a. vaatnyanccie eee Bid OOO OU. O ROO Oo 
Decomposed granite with malpais streaks.......... 
Red clay streaks withigravel i5....secn cle 

Fine gray sand with streaks of malpais. ene 


Surniacevsandmenui teen ease susWsi'sciot eVeYsisied si-ey avakoxerenseehe Meters 
Sandyandigravelly. dam sun sleucsienc s\otgreuelehenate evsitete 

Gravel with malpais streaks .......... aherepanens cainoos 
Graveleandicl ayamer wera ree teal re /s,10 oben spatontkereneieke sielayeuess 
Decomposed granite, streaks of gravel and JEN? Bucks 
Gravel and clay ...... ets ov eles ateves.eie-te svenapekoyetenshodokensie totes 


Decomposed granite with gravel .............. a otere 
Fine sandy clay streaks ......... 


Surface sand ..... oust ol steleishetofelsiele/a ala reteletetetaltetats wistetattete 
Sand 5< (grbivelicmarerate ae setae ott Hele Pateistovernhetet tos eseree 
Very fine gray sand with clay streaks oForevetobatatetntetlete 
Sand, clay with gravel streaks ................. aioe 
Very fine silt and gray sand with clay streaks ...... 


Clay and shale, Conglomerate). (seis) tel te tele els 450 
Boulders, quartz, malpais rock ...... eats BORAOCC 520 
Hard conglomerate, streaks of sand ......... erotetete rs 615 
Blue malpais rock and boulders................... 708 
TOTAL DEPTH , 708 


Clay and rock ....., ehskave 2 5 oNe axe chcsyer a potete 420 


Loose rocks ase era veha'aVeve.eceeisicts creat Rone Byoteneta 425 
Clayzandirocky -o. cten oan ee Eyal cusigeyeyare te ete ates 5 500 
Very hard rock and volcanic ash mountain top at 500 

feet. Had samples run bie geologisti-/a2. jane hye 527 
Voleanictashyand rocky. sry...0 var pee earn ee ean 551 
TOPE DE RAGA 3 sre0,8 aaaeece enc an ee 551 


Red malpais, alternate layers red conglomerate 
Very good water-bearing gravel ................... 
Hard rock (red and black), This formation seems 

to have faults or crevices at various intervals ..... 585 


452 


TOTAL, DERLH Say ccisehor ferent cy cape nae See ee 585 


Red clay and rock...... sasdahsterer eres ots eeye sss eNoveneler etek uci 

Brown clay and rock ...... SOHO ODIO o Soar oudodou sod 
129 Hot red clay and rock ...., Braye loyaWatey-<wevar ot ctstePatey ere Bo did 115 630 
1 130 Red Clays si. estas. ones ohare loretere Smnae sr lererareneretete Barons 190 820 
50 180 Red claycand-rocksan i...) stance ieee eee ROD dae 25 845 
1 181 Rediclayac tatascty iter ADP AURA D OD Berea non arenes 40 885 
24 205 Rock and clay (water) .......... eet e ane ers een omar 20 905 
5 210 Brown and red clay ........ Sirois a0 sveNenel e/ouionen ater enademtere 75 980 
50 260 Brown clay and rock >.5.......... nodD oe ee leraveksceveUeys 35 1,015 
2 262 Gray cclay ia ae ctec ce aievalts) sususieunieten stoners stiefa oh el onteversVeteretoreters 2 LOU, 
18 280 oose rock (water). 4.5.......- odetieia\eligus rete tus’ etsbeseiens 18 1, 035 


Hed Clay ga croc left acct the tor eee Holcodtonaae oad 


Gravel with light clay ..... steteMerevelstetate ake chen corel tehetsieta 860 
Malpais with streaks of sand slavehetiel ofst e¥otetsrst evorstetetel etches 900 


160 


(C-1-9)2cecc 


Sand and gravel . 720 


Small gravel and sand with streaks of malpais Soa 800 
Gravel and clay (very red) . as Sialetels ok tenets ae owed 960 
Sand and gravel, small atresks malpais ..... BASS aise 1, 025 
Malpais with clay streaks ........... aN eka ioe Lee Were as fount 1,100 
TLOTATSD RPT Hearne ae UOAcoO CAO AGbueneetS 1, 100 


(C-1-9)3dec 


Pine: gravel with clay streaks an seer eerie 760 


Sand and gravel .......... etaavs/etetterenete evita, sifetatleteloie eite toe 1,000 
Coarse gray sand .......... aie Mes MaNeneh en ereenede. Ath coHOAOE 1, 205 
ROAD OD) 20s Cora dain cider beS0oen ced bor anes 1, 205 


Table 2, --Drillers' logs of selected wells in the Harquahala Plains —Continued 


SEEK LEN An GS Bnip.0 6 CLO. coe nee OOO Be chOt 520000 Os 
Coarse water cravel . 6.5 .. 366 s.06, SO.uto Ge Goes Peititrs 
CHER’ pcratomeercen Risetore sielsie: ser ele) ee3 aicla/ srefsronenia stensitsrereneretsrs 


(C-1-9)6dec 


Clays raereteara 


Clay .. 
Hard rock 


eee eee 


Coanser gravel acs cose Soo8 


Thick- 
ness 
(feet) 


21 
12 


617 
629 


(C-1-9)9cece 
_ 
Surface sand ....... oe Ao puntho 6 donedaod dn oie aaron sice 20 20 Coarse gray sand and streaks malpais ............. 260 1, 280 
Fine gray sand, streaks of CLAW a totaincdeie cats me ahetors soon 160 180 Fine gray sand with streaks of gravel.............. 160 1, 440 
Decomposed granite with streaks of malpais ...... , 240 420 Decomposed granite with malpais ..........: Core cue OG 40 1, 4890 
Gray sand and gravel with light clay streaks ....... 140 560 Granite boulders with streaks of fine gray sand ..... 20 1, 500 
Gray sand with fine malpais cuttings, light streaks 
GUESS is sateoce REERCAEST SUA w wLecoie ws eR UMUM aa 8 sti8i76. e siesaigiesabelwtiar 320 880 JHORO NE DID ENDS ts AS ao ooo cto MretietetaxecaseratietlaL sie . sieuesspiacs 1, 500 
Sand and gravel with small malpais Boulders Breda a0 140 1,020 ie | 
(C-1-8)10dee 
; iy | 
Topsoil Sand and gravel (water bearing) .........eececeeeee LS 453 
Caliche Clay awatlic sma vellum rsntarcietet austere note evans eters cisyenone cep sveusieae 15 468 
Gravel 5 47 Sandeandionavel(watemibearing)s smreciae sarielctee aes sree Ue) 480 
Caliche 45 92 | ClayaWwithineVravelem «serene, etre fists ster ects velo ovayareceuetecriosecsrla te 20 500 
Gravelion emis." RUE Tten ene retia stars tesa sls natenete al eee oraareda a 8 100 || Cemented layers with sand between ................ 80 580 
CB STATS TABE CMO CLE 12S a5 eves aslo esvist ase oHfotai' a) Gh oyscstlay wl sa caver apien ace 147 247 | Glave wilting tan Caeser sheteroneenste ter cue se per en scatens is cists sen sane er aloes 8 586 
(CANONS: oe. si:0-b co. oNOR OER CAR RO RIOT ON gu NEC ee RG Cee CRE SS 35 20 Cemented layers with sand between; cemented layers 
sandvand gravel (water bearing) .. 0.00. ..enes ee wees 16 298 | ranged from 6 inches to 2 feet, with thin layers of 
Clayowith gravel: 2... 5.8. 2 OMe Aaa Re OOO CAO OG EO 30 328 | sand between possibly water-bearing sand......... 116 104 
(COMMEMSGL [ONENESS 018 a acids) Pid CONC Oe EAI Oe a ene Ti 993345 | (Sey iererce ove otsuistatemaus: a) ee onetartensnaieel sre tater olsteranecal elise) sisal ate csi sles Go 175 
Sand and gravel (water bearing) ..........eeeceeecs Sou 40m 
Sem Ue CAE Lamia tersuelietst alias terssiis: area a= sires, sya (ead “sastaransis ens. 8 | 438 AMOS LID) DSB lS Severed rack ANONOer aren ENY Ok OCR Bc aa 
pete palmer Ae 
(C-1-9)14ccc 
= wae T; i air) (ag i 
(Cea eo" Fees rercere a:8 ata CSICE TE A eRe Pa PCI RS ROE rae 15 15 Mal Pats ore tenecteo cyatts tstivne’ ete Joe tera iale ce reueyenecsiecevieuswstsveuscyi soa ons 19 639 
Nearby per hve SATA e eye av stacieyictarveys rasa) a ocdh.ett vajrariear ate: with evr¥l ou 185 200 Gravel, rock (water bearing) ....... Saran sieGy si tas terseseen ee 116 755 
COVA ar ensvn (serstayiale’e eeaysstaga\pcesr sere < Saacwes alee) 5 Salar siellerse/ts iakcenetse 25 225 Sand; eravela(water bearing) \.5 aarchicalcretre ania o> 145 900 
Camijsclaveeoravel, Gand, LOCK sy.a200 0 esas eve ares 320 545 Gravel, rock, sand (water bearing) ................ 350 1, 250 
Matpaishand). Lsfoot per day sivsww.s sce s eer se ae 49 594 
(CIPENVEL, lolleWes ace Site) A eeors orc cie CI ecRD ec eeiCeD aiotorarteeitel © 26 i 620 KOH RANG PID AD) ED Bab 2 Stott eaprelion pecs ngcec tie meh eae co Oke OR NCR 1, 256 
al is 
(C-1-9)14cdd 
(CEING VE: LUT SACLE So 5 ar rsa ul eR ORONO ae RRC Ose 20 23 | Boulders; smal palistreaievaciectere oxsisisians Mee tshe rete asa i tane oats 25 640 
Gaye CaCl IGS ATIC) (suey 008 oe ee sues ise oleae) ws 37 60 Gravely water-worn VOlCanics ies srsie esus ete err e ecelise)s ens 426 966 
INDE Baie! CEMA TOLSITaMSH UN yy eG Clore OO ORO IO DIC ONcenelO Oe: 233 
Nay SONG! Vavevctte ores alo) ape sus) ere os averavs ppetchatststcxerelisienen terete Bi 250 OTA TAME EV EMIT sar scree ast pevtest storey ans decahielaiioracey seas teusielie te carletausns i, 966 
Wiater=worn: volcanic gravel .. c.c0s.e.0% cee eaa ens cs 365 615 
at — ti = 
(C-1-9)17dee 
a 1 — 
SOUTOS SOR, a5 Gls ROO LA CR eee 24 24 Calyeherand boulders! ye care eties a a core wreite sanaliaitovellenerenescsreverets 55 285 
COURTNEY ca UA ea ap ee er 3 27 Sand and gravel with streaks of clay..............¢. 33 318 
Eig Asya om ot nna sera eel c Fateer ates © oy afer 9: Fou o.saite io c0.[olia| sais: fe atte, Bireh alesse eo ya 8 35 eds bedewee ci wher wh tae Crem aaN, mk Me eMentner, sce. 74a) 343 
SVEN: carey a A Bienen GeCRCR | ae EERE Pea oe 40 W5ee muWater sand: seus cee BY corte Rea ce es steed nesta: Sravete scenes ha 354 
SAN GmALIe OA K.© le sesstal taps ay oia)iabore erelone oltre ae ePa heen avexsive,ace 24 99 LEHREVOWEKET. & Ota Sycue CRN RE WANCAC ER KEENER CHER SCN oR Aa Th oc ORC SpeP Oe 10 364 
Giranite ye, <<. Nee SegseG) eee i GROUCR ERC IER eee REA RECN pate 60 159 Wiebe oats AIA reason aectres eros arlenrecetes sis looney oes) suse sete en Nemebeityecaay shred 24 386 
SA OMeg Ae AVG ema p te tiene ere sre sis tehe sie siis.e sis se eile ey overs 6 165 Red bed... 3. Nene STo ete eee a atte, eatas a apeeret Pie Vaneteterat aera s sara 39 427 
GRATIN UC MONE EIS uersenene sa coat scleuec! ah oeue ee Silas Giese iace vera ieee Bee 10 175 Wate re Sandi ieer tious screrctcyers arse ecels (ease slsievete ewe were. 6.6 75 502 
poco mn Clmecar ClO nachy © limes terretiensesial suis. sricnsi se so emoee neues o/ ov els 6 SE siei ei ay elienie- © 15 190 TRU HN SOUL, slay cae Roe Sic cecnty Coca a Pe ROMO RCRA CR RC DE RORECIOL ERC 24 526 
Creche sance Ou dem Smagenes cysts oreselelsicle sistem s.arnie sel’ 26 216 
Gravel en. Oki d OO 9100.02.00 00-0 0.0 00 Oped ean Sac Oren Ol | 14 230 ET @ AAT TD ES EOS T EAS carrera eneiee retarsetsensialonets/tereksiera ate acs: aie. 61 eve’ 526 
(C-1-9)18acb 
: — Sena 
Surfacelsiltand sand ......2...08- re Reastor hornets 20 20M A Viewy sooducoarse graveluecn a sca. aiaeraa eis a cicia esc 20 729 
Boulders with streaks o: gravel ....... Cod ooonpe cue 200 220 Red clay with streaks of malpais and basalt 
Gravel with streaks of clay ......... OOD OC MAI OCOD 90 310 DOUOlACIS ect teisee cregetenetoteens precetdiscreneeenececa amsher spstiekst ae iets 173 893 
Boulders with streaks of sand and gravel .......... 90 400 Bedrock at 893 feet. - 
Boulders with streaks of well-rounded gravel ...... 140 540 
Same as above, only finer ....... Fa Vat Sook OA SOE ah 80 620 TOTAL DEPTH .. Tpesanetecohouere\snelotist srolstemeds pu euvieterenele 893 
Fine and tight sand and boulders (OO) cicererersseyarerere 80 a 700 : 
(C-1-9)23bdc 
PROMS Mere era etl ete ere Ae, Se hc ROS SORE ee Tee), Poa ve 3 3 Malpais boulders ............- aheh cc ceabshouaiene shave wiecs 160 185 
Gravelhesome clay is5.s16 64s « she ret ee OAR aes 132 135 Malpais with faults and moit streaks Metis coseatene site sere 06 275 1, 060 
Boulders oravels shi. sis 6 oS ae eee ae Sonne 41 176 Red cinders and shale, some hard stringers ........ 251 1, 311 
Gravel and clay, some boulders ........ OATES she 114 290 
Clay and gravel .............. eS 130 420 INONONG WINAREL noe wae oc Rates sis Pon CEN ee i, SI 
Malpais fractures om 560 feet 595 feet sgeiictcue ears 205 625 


37 


40 


Table 3. --Field determinations of temperature and specific conductance of water from selected wells in the Harquahala Plains 


Well location 


(B-1-8)6aaa 


6bba 


Taab 
19abb2 


19bee 


3lcec 
(B-1-9)1bbb 
6ecc 


Veee 


Tdcce 


11bbb 


12cbb 


13abb 
13bbb 
l5abe 
18ccc 
20cce 


24caa 


26cbe 


28eCe 


28dcc 
28ddd 
32ecc 


34dcec 


35ded 
(B-2-8)17daa 
18caa 
29bdd 
30aaa 
3lbaa 
31daa 
32bba 
(B-2-9)9abb 
9dbb 


10abb 


10bbb 


13baa 


Date measured 
{month, year) 


12/66 
8/57 
8/58 
9/67 

12/66 
9/67 


7/58 
9/67 


8/57 
12/66 
12/66 


11/66 
9/67 


8/58 
11/66 


8/57 
7/58 


9/58 
9/67 


9/67 
9/67 
11/66 
11/66 
12/66 


7/58 
9/67 


9/58 
9/60 
9/67 


11/66 
9/67 


11/66 
9/67 
9/67 


8/58 
11/66 


9/67 
8/58 
9/58 
9/67 
9/67 
9/67 
9/67 
12/66 
12/66 
12/66 


8/57 
12/66 


12/66 


8/58 
12/66 


Temperature 
(°C) 


Specific conductance 
(micromhos at 25°C) 


Well location 


(B-2-9)14bbb 
23aaa 
26bcec 
36bbb 

(B-4-12)14cbb 

(C-1-8)4bda 


6cecl 


6dece 
(C-1-9)1lece 


2bec 


2cecc 


2dce 


4ccc 


5dced 
Tae 


9bec 


lidbe 


16cbb 


Date measured 
(month, year) 


8/58 
9/67 


9/67 
9/67 


12/66 
9/67 


12/66 
9/67 


11/66 
9/67 


7/58 
9/67 


7/58 
9/67 


7/58 
9/67 


8/58 


9/67 


Temperature 
(°C) 


Table 3. --Field determinations of temperature and specific conductance of water from selected wells in the Harquahala Plains — Continued 


Specific conductance 
(micromhos at 25°C) 


A 


[Analyses by U.S. Geological Survey. 


Results in milligrams per liter except as indicated. 


Table 4, --Chemical analyses of water from selected wells in the Harquahala Plains 


sr TF ea ail Ne ecaeal aa iTS 
Dat 
a Reported ea 
Well : pera- | Silica |Iron | Calcium 
: collection depth NSiens 
location aonth (feet) ture | (SiOg) | (Fe) (Ca) 
= (SC) 
year) 
=} — + a —— —$—_—— ———— i 
(B-1-8)6aaa 12/66 759 32 O1e O02 SSK 
7cbb 7/53 800 41 60 |---- 9.3 
19bec 7/58 700 30 49 | ---- 7.8 
(B-1-9)1bbb 12/66 1, 536 33 73 .04 34 
6cece 3/54 1, 420 34 27 |----| 22 
12/66 1,420 | ----- 30 . 03 30 
7dec 6/53 915 34 228 ema 68 
11/66 915 | ----- 27 ODT nso 
14bbb 8/57 1, 216 30 130 |----| 27 
17cebb 7/58 1, 495 36 30 |----| 16 
18cec 12/66 |-------- | ----- 26 04 17 
20bbb 6/53 900 32 27 | ---- 5 19 
8/54 900 32 | ------ ---- | -------- 
21bee2 8/54 1, 033 32 |------ ---- 0 -------- 
24caa 8/58 1, 000 29 49 |----. 12 
26cbe 6/53 1,015 28 «| ------ ---- | -------- 
4/55 1,015 28 22 | ---- 945 
28ccc 11/66 1,130 | ----- 33 . 02 21 
28dec | 8/54 1, 030 Si o- feecene ooo | benee aces 
11/66 1, 030 31 36 .02 17 
34dcc 6/53 845 27 28 | ---- 20 
11/66 845 29 38 102 22 
35ded 6/53 910 26 23 |----| 16 
(B-1-10)1ece 6/53 918 | 31 27 |---- 25 
ldec 6/53 300 33. «| ------ ---- | -------- 
ldde 12/66 2,010 36 30 .05 27 
(B-2-8)17daa | 8/54 510 32 | ------ ---- | -------- 
3/56 510 31 44 |---- 21 
28dcec 9/52 =| -------- 28 45 |----| 20 
| 
30aaa 12/17 | -------- | ----- 4.5! .06 33 
3laaa 7/58 1,218 34 34 |---- | 22 


12 
ine 


ie} 
i) 


Sodium and 
potassium 
(Na + K) 


236 


149 


120° 


40 


Dissolved solids: Dissolved solids represent sum of determined constituents in solution] 


a4 


rien ee ee nears at Hardness 
solids as CaCO es 
Pee ss ) | Seay Specific 
: : Milli- | Tons Cal- Non= ||, Per= conduct- 
Sulfat Chlo- | Fluo- Na= i ees ee adsorp- 
Pah ride ride | trate |8™2™5 ihe Sane = tion anes pH| Remarks 
(SOq) z E per |acre- | magne-| bon- | so- (micro- 
(Cl) (F) | (NO3) |_| : ratio 
| liter foot sium ate |dium mhos at 
| | (SAR) 
| 297'C) 
ee a SS ee 4 : | 
94 He) Bei ac seesl ses526 eae sce 120 O esse 5,7 911 8.8 
i 
153 13'S hie 9.8 764 | 1.04 30 0 95 20 1,180 .8 
iia 938 3.0 ry 501 . 68 26 0 93 14 874 me 
228 Bey) eG feee2 Se] secede looses 122 @ lessee 6.6 15,080) == 
151 83 2.3 22 659 = 90 104 0 30 3.4 1, 060 a 
150 WO |) BB |etasea|oecses ioe seac 120 )  |jeeses 7.9 1, 200 
324 90 3.2 17 864 al palles} 208 16 69 6.5 1, 320 te 
222 102 3.4 |------]| ------|------ 132 Q |----- 8.1 1,220 {7.0 
393 65 2.3 8.9 | 1,060 1. 44 71 0 90 16 1, 430 ie Boron, 
0.69. 
122 93 2.8 16 631 |------ 74 0 86 10 1,010 p.2 
| 120 AWW oS 00 Mises ee rele 84 Oa ieseme 9.8.4) st 10- Wed 
Pikes 92 4.8 16 650 38 78. 0 85 10 1,060 -;-- 
Syesace 99 |----- |------| ------|------] -------| ----- |----- |-------| 1,100 }-- 
Hemera SO iesces ct oces |fmeee as tseesoe! cece cones ese se | ese Sie bse 
eset 102 2.1 9.5 549 |------ 45 0 89 ey 868 {7.5 
H i 
Sacneos 122! |---+5 j=sSs-<}-0--25 [oes 2se | ace sono a joe e ol oseeenntl 1e030u bes 
Att 121 2.6 13 612 . 83 54 0 89 12 1, 030 aye 
116 D6 ono. PAH oat aeal oases [a eae 88 Wet Perse 9.4 | 1,120 f7.0 
Fees 130 |----- |------| ------}------| -------]| ----- |-----|-------]| 1,100 [-- 
112 AO) Ole pececes | eetcs|looscas 72 OQ  jescss 10 1,120 {7.4 - 
| : 
119 134 Pe a) cals} 660 90 100 0 82 8.9 1,100 L- 
80 AB | OA Ieedese| cemces |ocdncc 86 Q Weesce 8.8 1,090 7.4 
142 152 4.0 14 809 1.10 81 0 88 13 1, 260 & 
122 104 2.8 | 13 649 88 124 0 77 7.4 1,070. --- 
|a-ao2a5 QB) ese ea ee eee ene oe | eee 100) == 
| | a 
{ 
iAiS0 [16u passe. a sem ane ae eae 96 Q  |eckex 96 | ase ee 
jomcace- SIA Tar | eats ete roel oie | ral Pee 691 }--|Boron, 
; “ze 94 522 |. 635 442 60 88 0 74 9.5 711 pas 0.00. 
| 1 
Gah 90 4.0 553) 432 . 09 78 0 77 5.8 693 ese 
110 150 see nia Re Nseices MS) psdess |Seees!|tenocne lsa-ssee --|From 
| Ross 
| (1923, 
| p. 202). 
90 98 2.1 7.4 437 |------ 88 0 74 5.4 715 [7.4 


Table 4. --Chemical analyses of water from selected wells in the Harquahala Plains— Continued 


Seeows 7 u! 
] | | Dissolved Hardness 
solids as CaCO ifi 
or 4 | Tem- sodium [Specie 
f 2 . =(eaaty : : x a 3 = 
Well oe Reporte sera. | Silica |\lron | Calcium Magne Sodium and | Bicar Car Sulfate ome Fluo Ni adsorp ayice 
location eee pe art) naure | (S105) (he) (Ca) sium | potassium | bonate | bonate | “(cg ) | ride | ride | trate tion : Remarks 
(month, | (feet) | (6c) a (Mg) (Na + K) |(HCO3) | (CO3) 4° | (€1) | (F) | (NO3) ite? Reus 
year) (SAR) mhos at 
25°C) 
T t ee tee } T ram 
(B-2-8)32bba 12/66 1, 720 33 27 10.02 | 21 2.3 142 96 0 78 | ayy 2.5 |-A-----| ------|------}| 64 [| O| |----- 
- 2 a 
(B-2-9)9abb 9/52 1,540 34 36 FI 28 16 124 162 0 119 59 1.4 £7 
7/53 1, 540 34 | ------ --<- | =--+---- | -+==--- | -------=-- 165 0 |------- 61 |----- |------| ------|------|------= |----- |-+--- |-+----- 
12/66 WA SY Gh ages oe 32 . 02 30 pe sles 110 156 0 146 63 Tyo. eases SoS eel eee oe ef WO hae pe 
| 
9dbb 8/57 1,500 33 Shy ose 20 17 115 179 0 125 64 1.4 14 
12/66 1,500 34 43 02 26 13 108 168 0 113 62 1.7 |=-----| ------|------| 118 | O | |----- 
10abb 12/66 1,500 33 38 . 02 31 13 117 150 0 93 114 1.8 |------| ------|------| .130 | O | |----- 
10bbb 1/53 1, 300 Sep | Steess Bee |) eee eee eal) See eae 153 i) |mesacee Sig Ne eee een tes eed ee |p a feed eae eee eae 
12/66 1, 300 33 112 . 02 34 14 130 140 28 130 88 1.8 |------| ------|------| 142 | QO [----- 
lladb 12/17 390 9)|===—=- 36 |4.0 30 20 193 202 14 130 £36. === AV ABR: Ss ee oes rf a he ei a ear ---| From 
Ross 
| (1923, 
| p 205) 
9/52 |-------- 28 18 |---- 14 yet 156 141 0 84 129 |----- 4,2 478 .65 50 0 87 9.6 790 |---| Has been 
| | deep- 
| | | ened, 
! | | depth 
unknown, 
| 
llebb |} 12/66 1,505 '------ 35 . 06 | Dy ll | 100 142 0) 112 64 1.1 |------| ------|------ 108 @) = [ose 4,2 715 |7.0 
| t i | i | | 
13baa 8/54 603 . 33 41 ko 24 | 9.0 111 146 0 ae | 90 3.6 6.5 432 59 97 0 al 4.9 686 |--- 
12/66 603 | 32 44 . 02 30 | 9.0 108 } 136 0 oT eRe Mt seat | Ae 112 CS setenten ie 4,4 11 oe 8 
| \ \ 1 
14bbb | 7/52 1,530 32 Soa uence 23 | 15 104 152 | Trace 115 73 154 9.2 459 62 132 ff 63 3.9 (230 s== 
9/52 1, 530 32 | ------ ---- | -------- (as----- Mosinee ais 150 0 | ------- RODE |e lS IES Rey) oh ae 709 |-- 
3/55 1, 530 32) 4l SI 25 21 | 98 154 0 111 \ 738 1.3 8.9 460 . 63 149 23 59 3.5 3G) de 
12/66 1,530 33 44 . 02 32 | 12 | 142 144 0 143 117 I rea RI I 128 LO ea tae 5.5 966 |7.4 
| 
' i \ 
Sige ea 3/55 494 26° if sos skal | 14 169 286 0 78 73 2.8 32 538 73 85 0 81 8.0 895 {7.5 
(B-3-11)17bdcl 12/17 418 | ------ | a! tn es a 173 195 19 90 134 | 4-=<- 16 657 |/--=-== 112 | =---- |-----] -------] ------- ---| From 
| | Ross 
| (1923, 
) p. 212). 
| | | | 
(C-1-8)6ccel | 7/58 710 | 29 SO aa 16 [hee 218 ' 168 0 158 | 156 5.1 11 GGA t= == 70 0 87 11 1,130 |8.1 
| 1 \ | | 
l4abe2 1/53 225 28 30) h=S== 16 ee 204 207 0 129 124 4.38 11 645 . 88 58 0 88 12 1, 030. |=== 
(C-1-9)icce 8/57 1,006 33 2 Sh 14 Geel / 233 237 0 140 149 4.3 12 705 96 64 0 89 13 1, 190: |:7.'6 
11/66 1, 006° SSS Se 26 02) 12 6.3 222 230 0 123 150 Dp SS Ne 56 OP 13 1,190 |7.4 
2bec 4/55 366 26 28, Nier== 13 11 239 293 0 125 EK ee heated ae 13 727 99 78 0 87 12 1, 220 | 7.6 
11/66: |/====-==- 28 | 30 . 03 14 11 210 246 0 120 147 200M here see ea a= 82 Ca ene 10 1, 160 AG 
| 
| | i | 
2ccc 8/57 tS LOO) 28 9G PSsa= 18 10 246 86 0 154 147 4.4 96 789 1,07 36 0 86 12 1, 240 | 8.2) Boron, 
8/58 1,100 | 28 | ------ |==== | ===o=5==]/=——--—— | ---------- 250 0 | ------- 150 | ----- | ------| ------|------ 68 0 |-----]------- 1,210 |7.6| 0.74. 
11/66 1, 100 29 SOM Oe 15 ta} 230 264 0 128 149 o.9) | -=42s8) -sss2ss) 45-=4= 70 === 12 1, 220 |7.3 
DiCCen lb iG6e" |) seen tear = 29545 | 34 | .03 21 2.6 | 233 | 236 0 132 iRSHE |) 2A eS) sae tc 92 0 |----- 11 1,350 |7.5 


oy 


Table 4. --Chemical analyses of water from selected wells in the Harquahala Plains —Continued 


vv 


1 
| ] Dissolved Hardness | 
Date z souds BS eeees Sodium | SPecific 
of Reported | T°™™ | Magne- | Sodium and | Bicar- | Car- Chlio="| Piae-«| Wiae-| MEE s) Tons: | Cal ai Notiq | Per=)) 2 aes conduer- 
Well 5 d pera- | Silica {Iron | Calcium : c Sulfate : : grams per cium car- cent 2 ance 
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OLDER RHYOLITE TO ANDESITE FLOWS AND TUFFS 
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CONSOLIDATED ROCKS 
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AREA UNDER CULTIVATION AS OF 1967 
(BASED ON AERIAL RECONNAISSANCE IN 1967) 
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WELL DATA ARE GIVEN IN TABLE 1 
(FIGURE, 2, INDICATES NUMBER OF WELLS AT THIS LOCATION) 
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E. E. DENIS, 1967 


LOCATION OF WELLS, CULTIVATED AREAS, PRINCIPAL OUTCROPPING ROCKS, AND CHANGE IN GROUND-WATER LEVELS FROM 
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BASALTIC ANDESITE 


ALLUVIUM 


——~ TUFF AND RED BEDS 


DIAGRAMMATIC SECTION SHOWING GENERALIZED 
RELATIONS BETWEEN THE ALLUVIUM, BASAL- 
TIC ANDESITE TO BASALT, AND TUFF AND RED 
BEDS IN THE SOUTHEASTERN PART OF THE 
HARQUAHALA PLAINS. 
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BASE FROM U.S. GEOLOGICAL SURVEY, 1:62, 500 
BIG HORN MOUNTAINS, 1961; CORTEZ PEAK, 1962; 
EAGLETAIL MOUNTAINS, 1962; AND LONE MOUN- 
TAIN, 1961 
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ALLUVIUM 

THE ALLUVIUM CONSISTS OF SEVERAL UNITS COM- 
POSED OF DIFFERENT MIXTURES OF GRAVEL, 
SAND, SILT, AND CLAY. IN GENERAL, THE 
ALLUVIUM IS MADE UP OF AN UPPER SAND, 
GRAVEL, AND CLAY UNIT AND A LOWER GRAVEL 
UNIT. IN MUCH OF THE CENTRAL PART OF THE 
AREA THE UPPER UNIT INCLUDES MORE THAN 
1,000 FEET OF CLAY AND SILT. THE GRAVEL 
IN THE LOWER UNIT INCLUDES MORE THAN ONE 
GRAVEL DEPOSIT AND PROBABLY IS STRATI- 
GRAPHICALLY ABOVE AND BELOW THE BASALTIC 
ANDESITE TO BASALT UNIT. THE LOWER UNIT 
IS PENETRATED BY DEEP WELLS IN THE SOUTHERN 
PART OF THE AREA. THE ALLUVIUM IS THE 
MAIN AQUIFER IN THE AREA AND IS THE ONLY 
UNIT THAT YIELDS SUFFICIENT WATER FOR 
IRRIGATION WELLS 


BASALTIC ANDESITE TO BASALT 
INCLUDES SOME LIGHT-COLORED WEAKLY CEMENTED 
SILICIC TUFF. WHERE PRESENT, THE UNIT IS 
FROM 50 TO MORE THAN 500 FEET THICK AND 
GENERALLY DIPS GENTLY VALLEYWARD. THE 
UNIT ESSENTIALLY IS NOT WATER BEARING 
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CONTOUR INTERVAL 40 FEET 
DATUM IS MEAN SEA LEVEL 
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YOUNGER RHYOLITE TO ANDESITE FLOWS AND TUFFS 


THE FLOWS AND TUFFS ARE MORE THAN 2, 000 
FEET THICK IN THE EAGLETAIL AND BIG HORN 
MOUNTAINS. THE UNIT HAS BEEN STRUCTURALLY 
DEFORMED BY LARGE-SCALE FAULTING AND HAS 
LOCAL DISPLACEMENTS OF MORE THAN 1,000 
FEET. THE UNIT IS NOT WATER BEARING EXCEPT 
WHERE IT HAS BEEN CUT BY FRACTURES; WHERE 
FRACTURED, IT YIELDS SUFFICIENT WATER FOR 
SMALL DOMESTIC AND STOCK WELLS 


OLDER RHYOLITE TO ANDESITE FLOWS AND TUFFS 

THE UNIT CROPS OUT ONLY IN THE SOUTHERN PART 
OF THE AREA. IT IS HIGHLY DEFORMED BY 
STRUCTURAL MOVEMENT AND, IN PLACES, IS 
INTENSIVELY FRACTURED. WHERE FRACTURED, 
THE UNIT MAY YIELD SMALL AMOUNTS OF WATER 
TO STOCK OR DOMESTIC WELLS 


CONSOLIDATED ROCKS 

THE SEDIMENTARY ROCKS ARE EXPOSED MAINLY IN 
THE NORTHERN PART OF THE AREA AND CONSIST 
OF SOME CONGLOMERATE OF PROBABLE MESOZOIC 
AGE AND LIMESTONE, SHALE, AND SOME SAND- 
STONE OF PALEOZOIC AGE. THE GRANITE AND 
SCHIST IS OF PRECAMBRIAN AGE. THE ROCKS 
ESSENTIALLY ARE NOT WATER BEARING; HOWEVER, 
WHERE HIGHLY FRACTURED, THE ROCKS MAY 
YIELD SMALL AMOUNTS OF WATER TO WELLS 
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SURFACE GEOLOGY MODIFIED FROM METZGER 
(1957) BY M. E. COOLEY, 1970; SUBSURFACE 
GEOLOGY BYM. E. COOLEY, 1970; HYDROLOGY 
BY E. E. DENIS, 1967 
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NUMBER, 420, DENOTES GENERALIZED DEPTH, IN FEET, 
TO LITHOLOGIC ZONE OR UNIT PENETRATED. SYMBOL 
DENOTES MAIN LITHOLOGY OF ZONE OR UNIT: 
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Cc = CLAY 

iS) = SAND 

G = GRAVEL 

RB = SHALY RED BEDS 

Tv = RHYOLITE TO ANDESITE 

Tb = BASALTIC ANDESITE, ANDESITIC BASALT, 
AND BASALT 

GR = GRANITE 

BR = BEDROCK 

+ = PARTIALLY PENETRATED LITHOLOGIC 


ZONE OR UNIT 
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GENERALIZED LIMIT OF FINE-GRAINED BEDS 
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LINE OF EQUAL DEPTH TO WATER 
INTERVAL 20 FEET, DATUM IS LAND SURFACE 
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GENERALIZED THICKNESS OF ALLUVIUM 

INTERVAL, IN FEET, IS VARIABLE. SHOWS DEPTH TO 
TOP OF ESSENTIALLY NONWATER-BEARING ROCKS— 
VOLCANIC ROCKS, GRANITE, SCHIST, AND SHALY 
RED BEDS—THAT UNDERLIE THE ALLUVIUM 


PRINCIPAL OUTCROPPING ROCKS, THICKNESS OF ALLUVIAL DEPOSITS, AND DEPTH TO WATER IN DECEMBER 1966 


IN THE SOUTHEASTERN 


PART OF THE HARQUAHALA PLAINS 


PLATE 2 


No. 


A 


*18. 


OE 


20. 


2s 


22, 


Oe 


*24, 


25, 


26, 


Cults 


28, 


PRS): 


ARIZONA STATE LAND DEPARTMENT WATER-RESOURCES REPORTS 
(Continued from inside front cover) 


Effects of ground-water withdrawal, 1954-63, 
in the lower Harquahala Plains, Maricopa 
County, Arizona, byR. S. Stulik: 8p., 5 figs., 
1964, 


Basic ground-water data for western Pinal 
County, Arizona, by W. F. Hardt, R. E. 
Cattany, and L. R. Kister: 59 p., 4 figs., 
1964, 


Annual report on ground water in Arizona, 
spring 1963 to spring 1964, by N. D. White, 
R. S. Stulik, E, K, Morse, and others: 60 p., 
27 figs., 1964, 


Hydrologic and drill-hole data, San Xavier 
Indian Reservation and vicinity, Pima County, 
Arizona, by L, A. Heindl and N, D. White: 
213) ip a aeeysl, 4 WO. 


Basic hydrologic data for San Simon basin, 
Cochise and Graham Counties, Arizona, and 
Hidalgo County, New Mexico, by N. D. White 
and C, R. Smith: 42 p., 4 figs., 1965. 


Bibliography of U.S. Geological Survey water- 
resources reports, Arizona, 1891 to 1965, 
compiled by the Arizona District, Water Re- 
sources Division, U.S, Geological Survey: 
Dieses IG. 


Geohydrology of the Dateland-Hyder area, 
Maricopa and Yuma Counties, Arizona, by 
WG. Weist, Jr:: 46 pe, Sifige., 1965, 


Annual report on ground water in Arizona, 
Spring 1964 to spring 1965, by N. D. White 
and others; 62p., 22 figs., 1965. 


An appraisal of the ground-water resources 
of Avra and Altar Valleys, Pima County, 
Arizona, by N, D, White, W. G. Matlock, 
and H. C. Schwalen: 66p., 12 figs., 1966. 


Basic hydrologic data of the Hualapai, Sacra- 
mento, and Big Sandy Valleys, Mohave County, 
Arizona, by J. B. Gillespie, C. B, Bentley, 
and William Kam: 39 p., 6 figs., 1966. 


Basic ground-water data for western Salt 
River Valley, Maricopa County, Arizona, by 
William Kam, H. H. Schumann, L. R. Kister, 
and F, E, Arteaga: 72 p., 11 figs., 1966. 


Anticipated changes in the flow regimen 
caused by the addition of water to the East 
Verde River, Arizona, by H. W. Hjalmarson 
and E, S, Davidson: 10p., 3 figs., 1966. 


Infiltration and recharge from the flow of 
April 1965 in the Salt River near Phoenix, 
Arizona, by P. C, Briggs and L, L. Werho: 
12 p., 7 figs., 1966. 


Hydrologic conditions in the Douglas basin, 
Cochise County, Arizona, by N. D. White and 
Dallas Childers: 26 p., 9 figs., 1967. 


Compilation of flood data for Maricopa 
County, Arizona, through September 1965, by 
L, L, Werho: 36 p,, 1 fig., 1967. 


Annual report on ground water in Arizona, 
spring 1965 to spring 1966, by E. B. Hodges 
and others: 61 p., 22 figs., 1967. 


Basic ground-water data for southern 
Coconino County, Arizona, by E, H. McGavock: 
49 p., 4 figs., 1968. 


Spring flow into the Colorado River— Lees 
Ferry to Lake Mead, Arizona, by P. W. 
Johnson and R, B. Sanderson: 26 Pp. ontigss: 
1968, 


Ground water in Paradise Valley, Maricopa 
County, Arizona, by F. E, Arteaga, N. D. 
White, M. E, Cooley, and A, F, Sutheimer: 
76 p., 15 figs., 1968. 


Annual report on ground water in Arizona, 
spring 1966 to spring 1967, by C. J. Cox and 
others: 43 p., 30 figs., 1968. 


Ground-water conditions in the Waterman 
Wash area, Maricopa and Pinal Counties, 
Arizona, by E, E, Denis: 23 p., 9 figs., 1968. 


Annual report on ground water in Arizona, 
spring 1967 to spring 1968, prepared under 
the direction of H. M. Babcock, District Chief, 
Arizona District, Water Resources Division, 
U.S. Geological Survey: 54 p., 32 figs., 1969, 


Hydrologic conditions in the Gila Bend basin, 
Maricopa County, Arizona, by R. S. Stulik 
and Otto Moosburner: 63 p., 10 figs., 1969. 


Ground-water conditions in McMullen Valley, 
Maricopa, Yuma, and Yavapai Counties, 
Arizona, by P.C. Briggs; 31p., 9figs., 1969. 


Ground-water conditions in the Ranegras 
Plain, Yuma County, Arizona, by nbc 
Briggs: 28 p., 7 figs., 1969. 


Annual report on ground water in Arizona, 
spring 1968 to spring 1969, prepared under 
the direction of H. M. Babcock, District Chief, 
Arizona District, Water Resources Division, 
U.S, Geological Survey: 46 p., 33 figs., 1969. 


Annual report on ground water in Arizona, 
spring 1969 to spring 1970, prepared under 
the direction of H. M. Babcock, District Chief, 
Arizona District, Water Resources Division, 
U.S. Geological Survey: 44 p., 30 figs., 1970. 


ARIZONA STATE LAND DEPARTMENT WATER-RESOURCES REPORTS 
(Continued from opposite page) 


No. No. 


44. Floods of September 1970 in Arizona, Utah, wil 45. 


Ground-water conditions in the Harquahala 
and Colorado, byR. H. Roeske: 20p., 5 figs., Plains, Maricopa and Yuma Counties, Arizona, 
IASI fae 


by E. E. Denis: 44 Pip] pls. 7, figs, 1971, 


BLM Library 
Qenver Federal Center 
Bidg. 50, OC-524 
P.O. Box 25047 
Denver, CO 80225 


